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INFLUENZA. 


Influenza  is  an  infections  disease  whicli  in  the  highest  degree 
ajjpeals  to  our  interest  in  many  directions.  It  at  times  extends 
jDandemically,  with  a  velocity  and  wide  spread  such  as  we  see  in  no 
other  disease  at  present  known.  Numerous  phenomena  of  its  epi- 
demiological behavior  border  on  the  miraculous,  and  fill  us  with 
wonder  and  astonishment.  On  the  other  hand,  influenza  in  single 
cases  produces  so  manifold  and  often  such  remarkable  morbid  pic- 
tures, that  the  study  of  the  disease,  though  demanding  great  labor, 
brings  a  rich  reward  eventually.  In  the  closing  years  of  this  century 
influenza  has  given  us  occasion  to  test  all  the  modern  attainments  of 
medical  science.  Physicians  have  labored  whole-souled  in  the  attack 
against  this  pestiferous  disease  and  they  have  also  worked  with  such 
ardor  in  the  solution  of  the  riddle  which  confronted  them,  and  they 
have  endeavored  to  fathom  it  with  such  an  ideal  working  together  in 
all  directions,  that  it  may  be  trul}^  said  that  influenza  has  become  the 
teacher  in  many  branches  of  medicine,  and  it  has  demonstrated  to 
the  whole  world  such  thoroughness  of  methods  on  the  part  of  phy- 
sicians and  investigators  that  our  profession  has  a  right  to  feel  proud 
of  its  members. 

Epidemiology. 

With  the  discovery  of  the  microorganism  of  influenza  by  E.  Pfeiffer 
in  the  year  1892,  a  milestone  was  reached  in  the  history  of  this  dis- 
ease. The  obscurity  which  shrouded  the  epidemics  of  influenza  of 
former  centuries  as  regards  the  etiology  and  the  epidemic  character 
of  the  disease,  will,  thanks  to  the  researches  of  this  savant,  be  lifted 
from  future  epidemics. 

In  former  times  the  occurrence  of  epidemics  was  referred  to  coin- 
cident natural  phenomena,  as  the  ai)pearance  of  comets,  volcanic  erup 
tions,  earthquakes,  etc.,  and  even  Webster'  attempted  to  prove  this 
association  in  his  work  on  the  history  of  epidemic  diseases. 

As  we  now  aj)i)roacli  the  difficult  problem  of  portraying  the  his- 
tory of  influenza,  it  seems  proper  in  enumerating  the  epidemics  to 
consider  two  points,  namely  (1)  whether  all  the  epidemics  grouped 
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under  this  head  in  literature  have  been  true  epidemics  of  influenza, 
and  (2)  whether  complications  were  prominent  in  these  epidemics. 
Naturally  we  can  find  reliable  data  bearing  upon  this  second  point 
only  in  the  accounts  of  influenza  epidemics  of  the  later  centuries. 

The  first  records,  referring  to  pestilential  diseases,  which  were 
regarded  by  historians,  such  as  Haeser"  and  others,  as  descriptive  of 
influenza,  are  met  with  in  Livy,"  and  refer  to  a  pestilence  in  the  year 
412  B.C. 

An  epidemic,  which  was  not  very  exactly  described,  need  not  have 
been  influenza  simply  because  few  persons  died.  Livy  says:  Pes- 
tilentia  coorte  minacior  tamen  quam  j^erniciosa  .  .  .  perpaucis  fune- 
ribus.  Most  "'speaks  of  an  influenza  which  is  thought  to  have  been 
described  by  Hippocrates,  but  Schweich  mentions,  as  arguing  against 
this  assumption,  that  Hippocrates  speaks  of  a  day-blindness  in  this 
epidemic,  but  does  not  speak  of  important  symptoms  of  influenza,  as 
the  involvement  of  the  abdomen  and  the  presence  of  sweats,  which, 
had  they  been  present,  would  certainly  not  have  escaped  so  sharp  an 
observer  as  Hippocrates.  Historians,  as  for  example  Leupold  ^  and 
Thomas  Glass  (see  Thompson's  "Annals"  '),  look  upon  the  report  of 
Diodorus,  on  a  pestilence  occurring  395  B.C.,  as  having  been  one  of 
influenza.  The  epidemic  broke  out  in  the  Greek  army  at  the  siege 
of  Syracuse,  and  killed  off  the  soldiers  murderously.  This  fact  is, 
however,  a,suf[icient  argument  against  the  supposition  that  the  dis- 
ease was  influenza.  With  as  little  reason  can  an  ex)idemic  mentioned 
by  Pasquier,  which  began,  according  to  Procopus,  in  the  reign  of  the 
Emperor  Justinian  in  the  city  of  Peleus  in  Egypt  and  sj^read  over  the 
whole  earth  (par  tout  I'univers),  be  looked  upon  as  having  been  influ- 
enza. Pasquier  says :  "  Le  patient  etait  afilige  d'une  toux  extreme 
qui  le  tenait  depuis  le  matin  jusqu'au  soir."  The  mortality  was  enor- 
mous ;  in  Constantinoi)le  five  thousand  to  six  thousand  citizens  died 
from  this  disease  in  one  day.  A  i:)estilence  claiming  so  many  vic- 
tims has  no  relation  to  influenza. 

Leupold,  however,  says:  "By  what  right  do  we  regard  as  true 
influenza  only  the  simple  and  slight  forms  of  influenza,  such  as  we 
meet  with  commonly  in  modern  times,  when  even  recent  epidemics 
have  occurred  in  many  different  forms,  and  in  part  displayed  a  quite 
malignant  character?  Or,  what  other  disease  than  influenza,  although 
not  especially  mild,  could  it  have  been  which  occurred,  for  examj)le, 
in  the  year  591  or  592  B.C.,  which  often,  when  hardly  ushered  in  by 
headache  and  coma,  rapidly  ended  in  death?" 

Because  of  the  very  short  and  uncertain  records  which,  as  a  rule, 
have  come  down  to  us  from  this  olden  time,  it  is  impossible  to  decide 
whether  epidemics  of  true  influenza  or  of  other  pestilential  diseases 
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were  indicated,  unless  we  base  our  judgment  upon  the  mortality 
record  of  the  various  epidemics. 

In  like  manner  the  following  "reports  found  in  the  chronicles,"  as 
Biermer  calls  them,  are  not  convincing.  These  were  a  cough  which 
spread  like  the  jjlague  in  827 ;  the  so-called  Italian  fever  which  rav- 
aged Germany  and  Italy  in  876,  accompanied  by  pain  in  the  eyes  and 
cough;  the  cough  and  fever  which  spread  throughout  Germanj^  in 
888;  also  the  epidemics  observed  in  Germany  and  France  in  927,  and 
in  England  in  996-997. 

According  to  August  Hirsch,  the  first  influenza  epidemic  occurred 
in  1173,  and  he  jilaces  it  in  his  work '  as  the  first  out  of  eighty. 

The  views  are,  however,  divided  as  to  the  occurrence  of  the  first 
epidemic,  as  may  be  seen  from  the  following  table : 

Yeai'  of  the  first 
influenza  epidemic.  Authors. 

1173 Hirsch. 

1293 Zeviani. 

1333 Gluge. 

f  Scliweicb. 
1387 -  Biermer. 

(  Ripperger. 

f  Saillant. 

I  Thompson. 
' j  Zuelzer. 

I  Leichtenstern. 


Epidemic  of  1173. 

Hirsch  mentions  the  month  of  December  as  the  time  of  the  epi- 
demic of  the  year  1173,  and  the  countries  in  which  it  prevailed  as 
Italy,  Germany,  and  England.  His  sources  are,  for  England,  Radul- 
phus  de  Diceto  who  writes  as  follows :  "  Sub  hisdem  diebus  uuiversus 
orbis  infectus  ex  aeris  nebulosa  corrui^tioue,  stomacho  catarrhum  cau- 
saute  geueralem  tussim,  ad  singulorum  perniciem,  ad  mortem  etiam 
plurimorum  inmissam  vehementer  expavite."  In  Eurojie  cough  also 
was  a  prominent  symptom  in  this  ejjidemic.  Thus  Godefridus  speaks 
of  a  "  tussis  intolerabilis  et  inaudita" ;  the  chronicle  of  Saxony  has  it 
"concepta  est  in  homiuibus  tussis  gravissima,"  and  another  chronicle 
speaks  of  a  "tussis  magna." 

Loichtenstorn  says  :  "  A.  Hirsch  believes  that  he  has  found  in  the 
sparse  records  of  the  year  1173,  founded  upon  Italian  and  French 
sources,  tlie  first  positive  mention  of  an  influenza  e])idemic."  Rip- 
})erger"'  cannot  bring  liimself  to  recognize  tlie  occurrence  of  an  influ- 
enza ei)idemic  in  1173.     As  a  matter  of  fact,  the  records  are  too 
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meagre  and  not  explicit  enough  to  prove  the  existence  of  an  influenza 
epidemic  in  the  year  1173,  but  the  possibility  of  its  existence  cannot 
be  absolutely  denied. 

Epidemics  of  1239  and  1311. 

Zeviani "  mentions  as  the  first  epidemics  those  of  1239  and  1311. 
A  positive  description  is  not  given ;  it  is  said  only  that  a  great  number 
of  people  had  died  in  the  pestilential  disease  which  in  1311  Avas  re- 
ported to  have  ravaged  the  whole  of  France.  On  account  of  the  very 
meagre  description,  other  influenza  historians,  as  also  Hirsch,  have 
not  made  any  mention  of  these  years. 

Epidemics  of  1323  and  1327. 

Hirsch  mentions  as  the  second  influenza  epidemic  that  of  the  year 
1323,  which  is  the  one  with  which  Gluge  begins  his  history  of  the 
disease.  As  a  voucher  both  these  authors  as  well  as  Zeviani  quote 
Piero  Buoninsegni,  who  writes :  "  In  questo  anno  e  d' Agosto  fu  un 
vento  pestilenzia  le  per  lo  quale  amalo  di  freddo  e  di  febbre  per 
alcuni  di  quasi  tutte  le  persone  in  Firenze  e  questo  medesimo  fu 
quasi  per  tutta  Italia. "  Gluge'"  says,  referring  to  this :  "  The  descrip- 
tion of  the  disease,  its  spread  to  persons  and  cities,  seem  to  me  suffi- 
cient ground  to  accept  it  as  influenza. "  Most  believes  it  to  have  been, 
from  the  symptomatic  description  of  the  Italian  physician  Targioni 
Torzetti,  1323,  rather  a  tyj)hoid-fever  epidemic,  complicated  by  chest 
affections,  than  a  catarrhal  epidemic. 

For  the  epidemic  of  1327  (according  to  Hirsch,  1328),  Zeviani  and 
Gluge  also  quote  Buoninsegni,  who  writes :  "  In  detto  anno  e  mese 
(March)  fu  quasi  i)er  tutto  Italia  corruzione  di  febbre  per  freddo ;  ma 
poclii  ne  morirouo."  Biermer"  regards  the  epidemics  of  1323  and 
1327  as  being  doubtful;  Ripperger  thinks  they  may  possibly  have 
been  influenza. 

For  the  year  1358  I  find  the  mention  of  an  epidemic  influenza  from 
the  sources  in  Zeviani  onl3^  He  refers  back  to  Buoninsegni,  who  has 
the  following  to  say  about  the  year  1358:  "  Essendo  stato  dal  prin- 
cipio  del  verno  i)assato  un  tempo  serenissimo  commiucib  .  .  .  influ- 
enza di  freddo  clie  quasi  ogni  persona  della  citta,  e  distretto,  e  d'in- 
torno  infreddorono,  e  molti  ne  morirono."  We  meet  here  with  the 
name  of  "influenza,"  which  in  itself  is  of  course  no  proof.  Biermer 
says  of  this  epidemic:  "The  epidemic  spreading  in  1357-58  over 
Savoy,  Germany,  France,  Catalonia,  we  hold  even  less  to  have  lieen 
influenza  than  that  of  1323  and  1327."     Ghige  was  not  able  to  dis- 
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cover  the  passage  above  cited  in  Buoninsegni,  to  which  Zeviaiii  re- 
fers for  the  epidemic  of  1358,  although  it  is  there  iu  fact.  We  are 
ready  to  admit,  with  Gluge,  that  the  description  of  Buoninsegni,  of 
the  3'ear  1357,  cited  by  Gluge :  "  Fu  in  detto  mese  grande  influenza 
di  lunghe  e  mortali  iufermita  in  Firenze  e  nel  contado  e  morirono 
molti,"  etc.,  does  not  apply  to  influenza.  At  that  time  a  strange 
law,  so  writes  Buoninsegni,  was  enacted  in  Florence,  according  to 
which  no  physician  was  allowed  to  visit  a  i^atient  more  than  twice, 
under  penalty  of  a  fine  of  500  lire. 

We  have  seen  that  the  views  of  historians  differ  greatly  as  regards 
the  epidemics  of  the  years  of  1173,  1239,  1311,  1323,  1327,  and  1358, 
for  the  reason  that  the  notes  which  are  accessible  to  us  as  to  their 
history,  do  not  allow  of  a  definite  judgment. 

Epidemic  of  1387. 

Zeviani,  Schweich,  Gluge,  Hirsch,  and  Bipperger  mention  this 
epidemic,  and  Bipperger  begins  the  history  of  influenza  with  it. 
The  disease  appeared  in  Italy  in  January  and  February  of  this  year. 

Buoninsegni '  writes :  "  Del  mese  di  Gennaio  commincib  in  Firenze 
una  influenza,  die  quasi  ogni  persona  malava  di  freddo  e  con  feb- 
bre,  e  duro  insino  a  mezzo  febbraio  e  morironne  molti  d'ogni  eta,  ma 
piu  de'  vecchi." 

Besides  Buoninsegni,  Alexander  Benedictus'  also  mentions  that 
the  epidemic  visited  Italy  (omnem  Italiae  oram),  and  Zeviani  (p.  478) 
reports  that  Marchese  observed  it  in  the  city  of  Forli,  in  the  Eomagna, 
when  not  a  jjerson  escaped,  although  only  a  few  died  (se  ben  pochi  ne 
morirono).  It  is  uncertain  whether  Benedictus  means  this  year; 
Zeviani  (p.  479)  for  example  quotes  this  passage  of  the  epidemic  of 
1482 :  "  iEtate  nostra  hujusmodi  destillationes  graves  periculosseque 
cum  acuta  f ebri  omnem  Italise  oram  inf estaverunt  ex  quodam  coelesti 
influxu;  ita  ut  jjlurimi  caderunt. 

Valescus  de  Taranta,"  who  received  his  license  to  practise  medi- 
cine in  this  year,  observed  the  epidemic  in  Montpellier,  France,  and 
concerning  it  wrote:  "Fuit  catarrhus  quasi  generalis  ita  quod  vix 
decima  ])ars  gentium  prseter  infantes  evasit  catarrhum  cum  febre,  et 
fere  omnes  decrepiti  moriebantur  propter  dictam  causam." 

Jacob,  of  Konigshofen,  writes  in  the  Strassburg  Chronicle: 
"  There  came  a  general  pestilence  in  the  whole  country,  with  cough 
and  iiijliiriizd,,  so  that  hardly  one  among  ten  remained  healthy."  He 
re])orts,  in  accord  witli  the  just  mentioned  Valescus,  that  old  and 
debilitated  j)ersons  were  fre(|uently  the  victims.  The  same  is  said 
by  Buoninsegni  (see  above). 
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According  to  Gassar  tlie  disease,  wliicli  was  called  by  liim  "  mira 
quffidam  epidemia,"  greatly  ravaged  soutliern  Germany  (Germania 
superior),  especially  Augsburg.  The  patients  suffered  four  or  at  the 
most  five  days  witli  the  most  disagreeable  catarrhal  symptoms  (moles- 
tissimis  destillationibus),  and  delirium  occurred ;  the  patients,  how- 
ever, recovered,  and  only  very  few  were  removed  by  death. 

The  fact,  frequently  mentioned,  that  hardly  any  one  was  spared  by 
the  disease,  and  yet  it  became  dangerous  only  to  a  few  persons,  and 
these  old  ones,  is  greatly  in  favor  of  influenza.  It  is  of  course 
natural  that  not  all  the  characteristic  morbid  symptoms  are  men- 
tioned in  the  fragmentary  records  which  have  reached  us,  and  it  is 
not  denied  that  the  epidemic  may  have  existed  in  other  countries  be- 
sides Italy,  France,  and  Germany;  we  do  not,  however,  find  any 
further  specification  in  literature  (not  even  by  Hirsch).  Gluge  says 
(p.  48) :  "  However  meagre  the  data  of  this  epidemic  may  be,  they 
sufficiently  characterize  influenza." 

Epidemic  of  1403. 

This  is  mentioned  by  Gluge  and  Ripperger.  The  source  is  Pas- 
quier,"  who  is  the  onlj^  authority  for  both.  Pasquier  says:  "En 
Eegistres  de  Parlement  on  trouve  que  le  vingt-sixieme  jour  d'avril 
1403  y  eut  une  maladie  de  teste  et  de  toux,  qui  courut  universelle- 
ment  si  grande,  que  ce  jour-la  le  Greffier  ne  put  rien  enregistrer  et 
fut-on  contraint  d'abandonner  le  plaidoye." 

Ripperger  declares  this  report  of  Pasquier,  "  short  as  it  is,  to  bo 
extremely  characteristic  of  influenza."  Pasquier  believes  this  epi- 
demic to  have  been  of  the  same  disease  as  that  occurring  during  his 
own  life,  in  the  year  1557.  Hirsch  does  not  mention  this  epidemic, 
nor  do  the  older  historians,  as  Zeviani,  Most,  and  Schweich. 

Epidemic  of  1404. 

Hirsch  and  also  Ripperger  mention  an  epidemic  which,  according 
to  Baliolanus,  visited  the  Netherlands  (Flanders)  and  according  to 
Hirsch  (Mansfelder  Chronicle)  also  invaded  Germany  (Saxony  and 
Thuringia).  Baliolanus  (vulgo  Jacob  Meyer,  according  to  Ripper- 
ger) writes :  "  Eoque  frigore  humanis  cori)oribus  coucejDto  .  .  .  tussis 
maxima  atque  raucitas  orta  unde  nullus  pene  ordo,  setas  et  sexus  liber 
evasit. "  In  Flanders  this  epidemic  reigned  principio  Aprilis.  Cough 
and  hoarseness  are  mentioned  as  symptoms;  hardly  any  one  escaped. 
I  have  been  unable  to  obtain  the  Mansfeld  Chronicle  under  the  short 
title  which  is  given  to  it  by  Hirsch. 
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In  Baliolanus's  report  we  have  also  the  first  mention  of  an  epizootic 
present  at  the  same  time,  animals  being  attacked  by  the  same  disease 
(eodem  malo) :  "Vaccse  miserabili  cum  mugiti  moriebantur."  (In 
Hirsch  this  coincidence  is  mentioned  first  in  the  epidemic  of  1693, 
on  the  authority  of  Molineux.) 

Epidemic  of  1411  (le  Tac). 

For  the  epidemic  of  1411,  we  can  again  rely  only  on  Pasquier,^ 
a  part  of  whose  description  is  as  follows :  "  En  1411  y  eut  uue  autre 
sorte  de  maladie,  dont  une  infinite  de  personnes  furent  touchez, 
par  laquelle  Ton  perdoit  le  boire,  le  manger  et  le  dormir  .  .  .  tou- 
jours  trembloit  et  avec  se  estoit  si  las  et  rompu  que  Ton  ne  I'osoit 
toucher  en  quelques  parts."  A  violent  cough  disturbed  the  patient 
night  and  day,  appetite  was  lost,  and  a  violent  fever  (?)  made  its 
appearance  after  meals.  The  duration  of  the  illness  was  three  weeks ; 
it  was  not,  however,  dangerous :  "  Sans  qu'aucune  personne  en 
mourut."  In  women  abortions  occasionally  occurred  from  the  vio- 
lence of  the  cough.  During  convalescence  hemorrhages  appeared 
from  the  nose,  the  mouth,  and  the  rectum.  The  physicians  had  no 
explanation  of  the  cause  of  the  disease,  which  was  called  le  tac,  and 
it  was  simply  referred  to  a  "contagion  generale  de  Fair."  Pasquier 
does  not  say  a  word  as  to  the  extent  of  the  epidemic;  his  description 
applies  only  to  the  disease  as  it  occurred  in  Paris. 

Epidemic  of  1414. 

The  disease  prevailed  in  Italy  as  well  as  in  Paris,  and  according 
to  Hirsch  (p.  6)  in  the  cities  of  Bologna,  Forli  (also  mentioned  by 
Zeviani),  Venice,  and  Florence. 

Sauval '°  says  of  the  epidemic  in  Paris :  "  Vers  le  mois  de  mars  on 
vit  naitre  a  Paris  un  autre  mal  appele  le  tac,  autrement  le  horion, 
mais  qui  ne  dura  que  trois  semaines." 

Lobineau  (quoted  by  Bipperger)  also  mentions  the  names  le  tac 
and  le  horion,  in  addition  to  which  the  designation  coqueluche  was 
employed.  He  describes  the  disease,  which  was  nearly  general  dur- 
ing the  months  of  February  and  March,  in  the  following  manner: 
"C'etait  une  espece  de  rhume,  qui  causa  un  tel  enrouement  que  le 
chastelet  furent  obligez  d'interrompre  lears  seances;  on  dormoit  peu 
et  Ton  souffroit  de  grandes  douleurs  a  la  teste,  aux  reins  et  par  tout 
le  reste  du  corps;  mais  le  mal  ne  fut  mortel  que  pour  les  vieilles 
gens  de  toute  condition." 

Mezeray"  also  mentions  this  epidemic,  which  he  says  occurred 
under  the  name  of  cofpieluche  during  the  months  of  February  and 
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March,  and  caused  considerable  disturbance  in  the  social  and  com- 
mercial world.  "Uu  etrange  rhume  rendit  la  voix  si  enrouee  que 
les  barreaux,  les  chairs  et  les  colleges  en  furent  amets."  Mezeray 
also  speaks  of  the  great  mortality  among  the  very  old:  "Ce  mal 
causa  la  mort  presque  a  tons  les  vieillards  qui  en  furent  atteiuts." 

In  the  works  of  Wolff '  (p.  6)  and  Euhemann  (p.  7)  I  have  found 
that  mention  is  made  in  the  report  by  the  Bavarian  ministry  of  war 
of  la  grippe  in  the  German  army  in  1890,'°  of  an  epidemic  in  1414, 
which  is  said  to  have  occurred  between  Christmas  and  Easter  in  the 
Danubian  District,  and  which  was  known  under  the  name  of  Biirzel 
or  Tonaivasches  Fieber. 

Epidemic  of  1427  (Ladendo). 

This  epidemic  is  mentioned  by  Gluge,  Hirsch,  and  Ripperger, 
but  the  only  authority  upon  which  they  rest  is  Pasquier.  This  writer 
repeats  the  description,  given  b}'  an  unknown  author  of  that  time,  as 
follows:  "L'an  1427  vers  la  S.  Eemy  (October  1st)  tient  un  autre  air 
corrompu  qui  engendra  une  tres-mau^^ise  maladie,  que  Ton  appeloit 
Ladendo  (dit  un  autheur  de  ce  temjis-la)  et  n'y  avoit  homme  on 
femme  qui  presque  ne  s'en  sentit  durant  le  temps  qu'elle  dura.  Elle 
commen^oit  aux  reins,  comme  si  on  eust  eu  une  forte  gravelle,  en 
apres  venoient  les  frissons  et  estoit-on  bien  huit  ou  dix  jours  qu'on 
ne  pouvoit  bonnement  boire,  ni  manger,  ni  dormir.  Apres  ce  venoit 
une  toux  si  mauvaise  c[ue  quand  on  estoit  au  Sermon,  ou  ne  pouvoit 
entendre  ce  que  le  Sermonneur  disoit  par  la  gra*nde  noise  des  tous- 
seurs,"  etc.  Pasquier  concludes  with  the  words  of  his  author:  "Et 
s'entremocquoit  le  peuple  I'un  de  I'autre,  disant:  As-tu  point  eu 
Ladendo?" 

We  have  before  us,  therefore,  as  seen  above,  cjuite  a  characteristic 
description  of  this  disease.  The  symptoms  consisted  in  pain  in  the 
kidneys,  chilliness,  anorexia,  insomnia,  and  cough.  A  proof  of  its 
great  distribution  is  also  found  in  the  question  people  habitually  jmt 
to  each  other  during  the  epidemic:  "As-tu  point  eu  Ladendo?" 

We  will  pass  over  the  epidemic  of  1438,  which  visited  all  Italy  as 
a  catarrhal  desease  (cited  by  Zeviani),  and  was  equally  dangerous 
to  children  and  old  persons.  Also  the  epidemic  of  the  year  1482,  for 
which  Zeviani  cites  Mezeray,  whose  inexact  description  consists  in 
the  following:  "II  courut  une  maladie  epidemique  toute  extraordi- 
naire, qui  attacquait  aussi  bien  les  grands  que  les  petits." 
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Epidemic  of  1510  (Fiest  Pandemic). 

The  year  1510  is  of  esijecial  importance  in  the  history  of  influ- 
enza, as  we  here  meet  with  the  pestilence  for  the  first  time  as  a  pan- 
demic disease.  The  disease  was  spread  all  over  Europe.  It  was 
brought,  says  Thomas  Short  (in  Thompson's  "  Annals" "),  to  Sicily 
from  the  Island  of  Malta,  then  invaded  Spain,  Italy,  crossed  the  Alps 
to  Hungary,  Germany,  France,  and  England.  Webster  and  Hancock 
also  report  that  the  epidemic  originated  in  Africa.  Thompson  in 
England,  and  Saillaut ''  in  France,  both  begin  their  historic  mono- 
graphs with  this  epidemic,  which  is  spoken  of  in  Thompson's  work 
in  the  following  manner :  "  The  first  visitation  of  the  disease  in  the 
British  islands,  of  which  we  possess  an  accurate  descrix)tion,  is  that 
of  the  year  1510." 

All  historians  of  the  disease,  Zeviani,  Webster,  Schweich,  Gluge, 
Thomas  Short,  Hirsch,  Bipperger,  Leichtenstern,  and  others,  believe 
this  epidemic  to  have  been  influenza ;  of  other  older  writers,  Valleri- 
ola,  Fernelius,  Johannes  Schenk,  A.  Grafenberg,  and  Mezeray  may 
be  mentioned. 

Valleriola  speaks  of  an  epidemic  catarrh  which  visited  France  in 
1510,  and  was  said  to  have  been  similar  to  the  ej^idemic  of  1557. 
Fernelius,  physician  to  Henry  III.  of  France,  writes :  "  Communis 
ilia  porro  omnibus  decantata  gravedo  anhelosa  anno  1510,  in  omnes 
fere  mundi  regiones  debacchata,  cum  febre,  cum  summa  capitis  gra- 
vitate, cum  cordis  i)ulmonumc|ue  angustia  atque  tussi,  quamquam 
multo  plures  attigit  quam  jugulavit." 

Saillant  (-p.  4)  says :  "  En  1510  regna  en  France  une  fievre  catar- 
rhale  epidemique.  Les  medecins  la  regarderent,  dit  Schenkius, 
comme  une  maladie  nouvelle."  Zeviani  quotes  from  G.  Hors:  "Hue 
etiam  pertinet  ruatum  epidemium  (?)  gravedo  scilicet  anhelosa  cum 
tussi  qu?e  ante  90  anuos  universum  fere  mundum  ab  occidente  in  ori- 
entem  per  omnia  quatuor  anni  tempora  i^ervagata." 

Thomas  Short  says  concerning  the  wide  distribution  of  the  disease 
throughout  Europe :  "  The  disease  .  .  .  attacked  at  once,  and  raged 
all  over  Europe,  not  missing  a  family  and  scarce  a  person." 

Zeviani's  reference  to  de  Thon  concerning  the  epidemic  of  1510  is 
an  error,  which  is  repeated  by  Ozanam  and  Schweich  and  was  dis- 
covered by  Gluge. 

The  symptoms  of  the  disease  mentioned  in  the  chronicles  of  this 
epidemic  were  fever,  cougli  aud  hoarseness,  lieadache,  anorexia,  and 
insomnia,  also  pains  in  tlio  stomach,  kidneys,  and  legs  (Bouchet'^). 
The  character  of  tlio  (qtido.inic  was  benign. 
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Fernel  says,  "Multo  pliires  attigit  qnam  jugulavit."  Thomas 
Short,  "None  died  except  some  children."  Mezeraj^  on  the  other 
hand,  remarks  that  the  disease  had  claimed  many  victims. 

The  names  given  to  the  disease  in  France  were  cephalie  catarrhale, 
toux  catarre,  coqueluche  (oblige  de  se  couvrir  la  tete  d'une  coqueluche 
ou  coqueluchon — Saillant) ;  in  England,  coccoluche  or  coccolucio  (be- 
cause the  sick  wore  a  cap  or  covering  close  to  their  heads — Short). 

Epidemic  of  1557. 

The  epidemic  of  1557  also  extended  over  the  whole  of  Europe. 
According  to  Hirsch  (p.  6)  it  invaded  Sicilj^  in  the  month  of  June, 
Italy  in  August  (Padua,  Lombardy),  Dalmatia,  Switzerland,  and 
France  in  September  (Poitiers,  Montpellier,  and  Nimes),  and  in 
October,  the  Netherlands  (Harderwyk  and  Alkmaar)  and  Spain. 
Gluge  and  Hirsch  speak  only  of  the  spread  of  the  epidemic  in 
Europe.  According  to  Thompson's  "Annals"  the  epidemic  invaded 
Europe  by  way  of  Asia,  from  Constantinople,  and  then  also  ex- 
tended to  America.  Hermann  also  asserts,  without  giving  us  his 
authorities  (Ripperger),  that  the  pestilence  appeared  in  America. 
We  are  indebted  to  Pasquier  again  for  some  very  interesting  state- 
ments ;  he  says  (p.  375) :  "  Tout  ainsi  [referring  to  the  epidemic  of 
1403]  que  nous  vismes  en  1557  en  plain  este  s'elever  par  quatre  jours 
entiers  un  rhume  qui  fut  presque  commun  a  tons;  par  le  moj^en 
duquel  le  nez  destilloit  sans  cesse  comme  une  fontaine,  avecqu'  un 
grand  mal  de  teste  et  une  fievre  qui  duroit  aux  uns  douze,  et  aux  au- 
tres  quinze  heures,  que  plus  que  moins  puis  soudain,  sans  ouvre  de 
Medecin,  on  estoit  guery.  Laquelle  maladie  fut  dej^uis  par  un  nou- 
veau  terme  appellee  par  nous  Coqueluche." 

Eiiverius  (p.  585)  repeats  the  description  of  an  anonymous  phy- 
sician, who  wrote  that  in  the  month  of  Juh',  1557,  the  city  of  Nimes 
was  invaded  by  an  epidemic  disease  called  coqueluche.  The  disease, 
which  spared  no  one,  was  cruel;  most  persons  attacked  by  it  were 
taken  off,  some  on  the  fourth,  others  on  the  seventh,  still  others  on 
the  fourteenth  day  of  illness.  The  main  symptoms  were  an  exceed- 
ingly distressing  cough  and  a  violent,  continuous  pain  in  the  kidneys. 

Valleriola  describes  the  enormously  wide  distribution  of  the  ei>i- 
demic  throughout  the  whole  of  France ;  it  appeared  with  pestilential 
rapidity,  and  spared  neither  sex  nor  any  age  nor  rank,  neither  chil- 
dren nor  old  persons,  rich  nor  poor,  but  it  was  not  as  a  general  rule 
dangerous,  children  only,  who  could  not  freely  cough  out  the  phlegm, 
dying. 

In  contrast  to  this,  Coyttar"  speaks  of  the  benign  character  of  the 
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epidemic ;  it  was  widely  disseminated,  but  with  the  exception  of  some 
i:)hthisical  ijationts  there  were  no  deaths.  "  Ut  vix  e  millibus  unum 
iuvenias  cxui  non  eo  tempore  coccelucha  laborarit.  Qiiam  tamen  non 
usque  adeo  periculosam  aut  crudelem  fuisse  existimes  vellem,  ut 
credas  multis  exitio  fuisse,  cum  certe  neminem  hominum  (quod  sciam) 
viderim  qui  hoc  symi)tomate  gravatus  satis  concesserit. " 

Thomas  Short  rejjorts  upon  this  epidemic  in  England :  "  It  was  a 
very  unseasonable  year  in  England.  ...  In  the  end  of  September 
came  a  very  strong  cold  north  wind,  presently  after  were  many 
catarrhs,  quickly  followed  by  a  most  severe  cough,  pain  of  the  side,* 
difficulty  of  breathing,  and  a  fever.  The  sixth,  seventh,  or  at  the 
farthest,  the  eighth  day,  all  who  had  that  pain  of  the  side  died." 
Short  also  gives  a  very  good  description  of  the  epidemic  in  Spain : 
"At  Mantua  Carpentaria,  three  miles  from  Madrid,  the  epidemic 
began  in  August.  .  .  .  There  it  began  with  a  roughness  of  the  jaws, 
small  cough,  then  a  strong  fever  with  a  pain  of  the  head,  back,  and 
legs.  Some  felt  as  though  they  were  corded  over  the  breast  and  had 
a  weight  at  the  stomach,  all  which  continued  to  the  third  day  at  fur- 
thest. Then  the  fever  went  off,  with  a  sweat  or  bleeding  at  the  nose. 
In  some  few,  it  turned  to  a  i^leurisy  or  fatal  peripneumony." 

Forest  reports  from  Holland  (Alkmaar)  that  the  epidemic  made  its 
appearance  with  considerable  violence  there  in  October.  The  disease 
came  on  very  suddenly,  "quodam  affluxu,"  so  that  one  thousand  per- 
sons were  attacked  at  the  same  time.  Forest  still  further  observed 
that  abortions  were  frequent  during  the  epidemic,  so  that  sixteen 
women  died  of  this  cause  within  eight  days. 

Short  also  mentions  the  epidemic  in  Holland.  He  says :  "  This 
disease  seized  most  countries  very  suddenly  when  it  entered,  catch- 
ing thousands  the  same  moment."  The  main  symptoms,  besides  vio- 
lent headache  and  tormenting  cough,  were  severe  dyspnoea  ("that  the 
sick  seemed  dying"),  accompanied  by  pain  in  the  loins  on  walking, 
"constant  severe  pain  of  the  loins  that  they  could  not  walk" 
(Riverius'"'). 

As  regards  the  season  of  the  year,  the  influenza  occurred  in  Paris 
during  the  hottest  part  of  summer  (Pasquier),  in  the  city  of  Nimes  in 
the  month  of  July  (anonymous,  in  Riverius),  in  Spain,  Mantua  Car- 
pentaria, in  August  (Short),  in  England  in  September  (Short),  in 
Holland,  Alkmaar,  in  October  (Forest  and  Short). 

*  Dodonaceus  also  speaks  of  pains  in  tlie  side  which,  when  they  became  severe, 
necessitated  a  bleeding. 
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EproEMic  OF  1562  and  1563. 

We  shall  omit  tlie  year  1562,  in  which  Ripperger  speaks  of  an 
epidemic,  the  existence  of  which  he  tries  to  prove  from  the  contents 
of  a  letter  written  bj'  the  English  ambassador  Randolph  to  Lord  Bur- 
leigh, dated  November  30th,  1562,  rejecting  the  authorities  cited  by 
Hirsch  for  Italy. 

The  epidemic  of  1563  we  shall  also  mention  only  briefly.  It  was 
reported  to  Gessner  in  a  letter  bj^  Johannes  Bauhin,  who  was  himself 
a  victim  of  the  disease :  "  Gravitas  capitis  cum  dolore  et  defluxionibus 
maguis,  quibus  correpti  sumus  fere  omnes;  vocant  huuc  morbum 
Galli  coqueluche." 

Biermer  pronounces  the  disease  influenza,  Eipperger  agrees  with 
him ;  Gluge  does  not  mention  it,  and  neither  does  Hirsch  nor  Leich- 
tenstern.  Zeviani  (p.  481)  mentions  the  letter  of  Bauhin  to  Gess- 
ner as  written  in  1562 ;  and  he  says  nothing  of  an  epidemic  in  1563. 
Whether  influenza  occurred  in  1562  and  1563  is  undecided;  at  all 
events,  providing  our  sources  are  complete,  there  were  only  small 
epidemics  in  those  years. 

Epidemic  of  1580  (Second  Pandemic). 

As  in  1557,  an  epidemic  of  influenza  again  swept  over  the  earth  in 
1580,  only  to  much  greater  extent.  According  to  Hirsch  (p.  6)  it 
covered  the  whole  Orient  as  well  as  Africa  and  Europe.  Cesare  Cam- 
pana  in  his  "Istoria  del  muudo,"  states  that  it  was  distributed  not 
only  over  Europe,  but  also  over  Africa  and  Asia,  and  Suan  also  tells 
us  that  the  epidemic  invaded  both  hemispheres.  Lastly,  we  have  a 
report  from  Fonseca  which  tells  us  that  the  epidemic  extended  from 
Asia  by  way  of  Constantinople  over  the  whole  of  Europe,  and  that  it 
afterwards  also  visited  America. 

According  to  Pechlin, "  the  disease  made  its  appearance  first  in 
Africa  and  on  the  Island  of  Malta,  from  whence  it  was  carried  into 
Sicily,  then  to  Spain  and  Italy,  crossing  the  Alps  to  Pannonia,  Hun- 
gary, and  Germany,  as  far  as  the  Baltic  Sea.  Johannes  Bockell '" 
describes  its  march  as  follows :  "  Primo  Hungaros,  Panonas,  Bohe- 
mosque  vicinos,  post  Francos  Thuringosque  invasit,  Belgas  Britta- 
nosque." 

According  to  Short  the  epidemic  i^revailed  "over  all  Europe,"  and 
with  especial  ^drulence  in  England,  from  the  middle  of  August  to  the 
end  of  September,  returning  again  in  October  and  November  of  the 
same  year.     Towards  the  middle  of  the  year  we  find  the  influenza 
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present  in  France  (LobineauJ,  where,  according  to  a  writer  quoted  by 
Saillaut,  it  broke  out  immediately^  after  a  visitation  of  swartns  of  in- 
sects which  appeared  during  the  months  of  Ai)ril  and  May  in  extraor- 
dinarily large  numbers.  Coyttar  observed  this  epidemic  in  the 
month  of  May  at  Poitiers.  In  Naples  the  influenza  occurred  during 
August  and  September  (summonte),  and  visited  Camxmna  in  the  same 
year,  "  per  tutta  Italia."  Germany  suffered  from  the  epidemic  of  this 
year  late  in  the  summer  and  in  the  autumn;  according  to  Hirsch 
(p.  6)  in  August  Augsburg,  in  September  the  neighborhood  of  the 
Rhine,  Helmstadt,  and  Silesia,  in  October  Saxony  and  the  shores  of 
the  German  Ocean.  Sennert  reports  that  it  devastated  Germany  from 
the  end  of  summer  to  the  beginning  of  autumn.  In  the  history  of 
this  epidemic  we  already  find  mentioned,  besides  the  usual  symp- 
toms, such  as  headache,  cough,  hoarseness,  angina,  fever,  and  chills, 
physical  weakness,  pains  in  the  muscles  and  joints,  anorexia,  insom- 
nia, gastric  catarrh,  diarrhoea,  delirium,  pain  in  the  chest,  and  dysp- 
noea— also  numerous  complications,  especially  otitis,  parotitis,  and 
affections  of  the  bile-ducts,  from  which  was  derived  the  name  of 
"catarrhus  biliosus,"  used  by  some. 

Bokel  says :  "  Experientia  quoque  didicimus  ad  aures  ex  tussi  .  .  . 
materiam  concitatam  pluribus  defluxisse."  The  frequent  appearance 
of  otitis  is  well  known  to  us  from  our  recent  influenza  epidemics ;  in 
truth,  we  learn  from  all  these  descriptions  that  this  epidemic  corre- 
sponds fully  with  our  own  influenza  epidemics,  with  the  exception 
only  that  individual  observers  report  an  enormous  death-rate.  Thus, 
according  to  Schenkius,  the  disease  killed  nine  thousand  persons  in 
Rome;  Madrid,  Barcelona,  and  other  Spanish  cities  are  said  to  have 
been  nearly  entirely  dejjopulated  by  the  disease  (Villalba"').  This 
high  mortality  was,  however,  even  at  that  time  attributed  by  some 
physicians  to  the  injudicious  employment  of  venesection,  Wierus" 
says  that  out  of  one  thousand  persons  hardly  one  died,  except  those 
who  were  already  previously  afflicted  with  some  chronic  disease,  or 
"qui  vensesectione  usi  sunt."  Crato"  says  further:  "Eventus  os- 
tendit,  graviter  illos  periclitatos — et  Uteris  ex  Hispania  missis  per- 
scriptum  est,  supra  duo  millia  hominum,  quibus  in  unica  urbe 
Mantua  Carpentaria  sanguis  fuit  detractus  intra  paucos  dies  obiisse." 
Mercatus"  also  testifies  that  the  Spanish  physicians  bled  many  pa- 
tients, which  usually  led  to  their  death.  Sennert  (quoted  by  Saillant) 
says  the  same  of  Italian  physicians.  They  were,  to  use  Saillant's 
words  (p.  11) :  "Troj)  i)rompts  a  tirer  le  sang;  car  I'experience, 
ajoute-t-il  (that  is  Sennert),  a  prouve  que  presque  tons  ceux  dont  on 
avait  ouvert  la  veine,  etaient  morts."  Short  says  (p.  9):  "Though 
all  had  it,  few  died  in  these  countries  except  such  as  were  let  blood 
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of,  or  had  unsound  viscera."  Others  also  condemned  the  letting  of 
blood,  among  them  Bokel,  according  to  whom  most  patients  recov- 
ered without  any  medicine  (plurimi  sine  pharmacis  ad  sanitatem 
edierunt) .  Similarly  Mezeray  says :  "  EUe  se  montrait  plus  douce  a 
ceus  qui  la  laissaieut  en  repos." 

The  complications  mentioned  by  Short  are  "  consumption,  pleu- 
risy, and  peripneumony";  and  Bokel  says  "hie  morbus  in  peripneu- 
moniam  periculosam  et  phthisim  lethalem  transiit." 

It  may  be  mentioned  in  passing  that  Anna,  the  wife  of  Philip  I. 
of  Spain,  died  in  the  epidemic  of  the  year  1580,  and  that  the  king 
himself,  and  also  Poj)e  Gregory  XIII.  had  the  disease  in  a  danger- 
ous manner.  For  this  information  we  are  indebted  to  de  Thon,  but 
the  event  was  wrongly  placed  by  Zeviani  under  the  epidemic  of  1510. 
This  mistake  of  Zeviani  was  propagated  by  Ozanam  and  Schweich, 
was  corrected  by  Gluge,  but  has  again  made  its  appearance  lately  in 
the  work  of  Zuelzer. 

Epidemics  of  1591,  1593,  and  1597. 

In  the  close  of  the  sixteenth  century  Hirsch  also  mentions  as  epi- 
demic years  1591,  1593,  and  1597.  Of  these  three  we  can  accept  only 
one,  that  of  the  year  1593. 

Sennert  described  the  epidemic  of  1591  in  Germany.  It  was,  how- 
ever, somewhat  different  from  that  of  1580 ;  Tansonius  described  it  in 
Italy,  calling  it  an  "epidemie  cruelle,"  adding  that  "presque  tous  le 
malades  tombaient  dans  un  delire  frenetique  et  mouraient  le  huitieme 
ou  le  dixieme  jour. "  The  severe  nervous  symptoms,  especially  the 
malignant  character  of  the  disease  as  evidenced  in  the  great  mortality 
(in  Eome  sixty  thousand  persons  were  said  to  have  died  from  it  within 
a  year)  speak  against  influenza.  Cagnatus  described  the  epidemic  of 
1591  in  Rome ;  that  it  was  not  one  of  influenza  can  be  seen  from  the 
beginning  of  the  description :  "  Cseperunt  Romse  apparere  f ebres 
acutae  et  his  praecipue  notis  insignatse,  maculae  in  cute  verbentes,"  etc. 

According  to  Hirsch,  the  disease  is  said  to  have  invaded  Italy  in 
September,  1587.  Zeviani  refers  to  Schenckius,  who  had  been  in- 
formed by  letter  from  friends  that  more  than  nine  thousand  persons 
had  perished  by  the  pest  in  Rome,  at  the  time  when  Germany  was 
also  visited. 

Of  the  influenza  epidemic  of  the  year  1593,  we  are  in  possession 
of  reports,  besides  those  of  Chifflet  and  du  Laurens,  from  Marsilius 
Cagnatus"'  who  describes  the  epidemic  in  Rome.  The  symptoms  at 
this  time  were  fever,  lasting  at  most  four  days,  headache,  cough, 
angina  (inflammation  of  the  throat),  hoarseness;  the  headache  is  said 
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to  have  appeared  frequently  after  the  cough.  The  greater  number 
recovered,  it  is  said,  by  taking  food  only  in  moderation.  The  phy- 
sician was  not,  as  a  rule,  frequently  consulted,  for  "  res  visa  levis  et 
citra  periculum" ;  only  a  few  fared  badly.  "  Aliquibus  desiit  in  x^leu- 
ritidem  lethalem,  sed  maxima  pars  sanitati  restituebatur. " 

As  to  the  spread  of  the  ei)idemic  Cagnatus  (p.  59)  says :  "  Cum 
aliquis  primo  in  numerosa  familia  segrotat,  in  eadem  paucis  post 
diebus  multi  eodem  febris  genere  capiuntur."  Thus  it  happened  that 
the  disease  which  made  its  appearance  "after  the  Ides  of  June,"  had 
already  attacked  the  greater  part  of  the  people  in  the  beginning  of 
July. 

The  epidemic  is  said  to  have  commenced  in  Belgium,  following 
a  "violent  earthquake,"  and  gradually  extending  over  all  the  cities  of 
Europe. 

Epidemic  of  1626. 

Gluge  says  that  this  epidemic  is  probably  to  be  looked  upon  as 
one  of  influenza.  Later  authors  accept  it  without  any  doubt.  Ruhe- 
mann,  it  is  true,  has  found  it  only  in  Gluge.  We  possess  a  good 
description  of  this  epidemic  by  two  authors,  namely,  that  of  the  Italian 
physician,  Paulus  Zachias,  cited  by  Zeviani  (p.  485),  and  that  of 
Donius,  both  describing  the  disease  as  it  occurred  in  Italy. 

Paulus  Zachias  says:  "Nam  et  benignissimi  quidam  vagantur 
morbi  populares,  quales  sunt  raucedines  et  gravedines  quae  hoc  tem- 
pore plures  Italise  urbes  molestaverunt  et  adhuc  anno  presenti  1627 
molestant." 

Donius  writes :  "  Anni  vero  1626  recens  est  memoria  cuius  ingres- 
sus  atque  initium  hiemis  perniciem  plurimis  non  hie  Romse  tantum 
sed  toto  fere  Italia  conflavit,  ob  vehementer  enim  Borcse  flatus  qui 
subito  Austrinos  dies  eosque  perhumidos  exceperunt  multas  destilla- 
tionum  pravas  ac  noxias  sj^ecies  incitavit  quam  ridiculo  nomine 
Castrone  vocant. " 

Epidemic  of  1647. 

Webster  gives  us  the  information  that  in  this  year  influenza  is  for 
the  first  time  mentioned  in  the  history  of  America ;  but  we  must  not 
argue  from  the  absence  of  earlier  histories  that  influenza  never  before 
occurred  there.  Webster  cites  the  following  from  Hubbard's  descrijj- 
tion  of  this  disease :  "  It  began  with  a  cold  and  in  many  cases  accom- 
panied by  a  light  fever.  Such  as  bled  or  used  cooling  drinks  died ; 
such  as  made  use  of  cordials  and  more  strengthening  things  recovered 
for  the  most  ])art.  It  extended  through  the  plantations  in  America 
and  in  the  West  Indies ;  there  died  in  Barbadoes  and  St.  Kitts  five 
thousand  or  six  thousand  each." 
Voi.  XV.— 2 
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Epidemic  of  1658. 


This  is  one  of  the  best  described  influenza  epidemics,  although  its 
literature  is  not  voluminous.  According  to  Wittmer,  its  description 
tallies  exactly  with  the  influenza  pandemic  of  the  year  1782.  We  are 
in  possession  of  a  very  well-written  description  by  Thomas  Willis  of 
Oxford,  which  can  be  found  in  Thompson's  "  Annals"  (pp.  11  and  12) ; 
it  says:  "About  the  eud  of  April,  suddenly  a  distemper  arose,  as 
if  sent  by  some  blast  of  the  stars,  which  laid  hold  on  very  many 
together,  so  that  in  some  towns  in  the  space  of  a  week,  above  a 
thousand  people  fell  ill  together."  Then  follows  the  enumeration  of 
symptoms:  Troublesome  cough  with  copious  expectoration,  catarrh 
of  the  nasopharyngeal  space,  fever  with  heat  and  thirst,  anorexia, 
malaise,  pain  in  the  back  and  the  limbs,  occasional  nosebleed, 
bloody  expectoration,  and  bloody  stools.  The  disease  affected  some 
very  lightly,  so  that  thej^  were  able  nevertheless  to  attend  to  their 
business;  others,  however,  and  particularly  debilitated  persons  and 
old  people,  were  rapidly  taken  off  by  it. 

Timaeus  von  Giildenklee,"'  who  observed  this  epidemic  in  January, 
1658,  at  Treptow  near  Stettin,  and  who  was  himself  attacked  by  it,  is 
our  second  authority.  In  a  letter  to  his  brother  he  makes  a  compari- 
son with  the  epidemic  of  1580,  writing  thus :  "  Dubium  mihi  uou  est, 
frater  mens,  quin  cum  mille  morbis  conflicteris,  secustamen  atque  ego 
cum  catarrho  ei)idemico  simili  fere,  (piorum  auctores  sub  anno  1580 
referunt  febrilemque  nominant."  He  suffered  from  the  following 
symptoms  himself :  Fever,  very  violent  cephalalgia,  cough  and  expec- 
toration, great  pain  in  the  chest,  the  side,  and  the  diaphragm,  insom- 
nia, and  attacks  of  x>erspiration  at  night.  The  disease  came  on  very 
suddenly. 

Epidemic  of  1675. 

The  epidemic  of  this  year  visited  Germany  during  the  month  of 
September,  and  was  greatly  disseminated,  for  no  house,  says  Eayger, 
was  spared,  and  each  contained  one  to  four  patients.  In  October  it 
had  reached  Hungary  and  at  the  same  time  Austria,  where  Sorbait " 
observed  it  in  Vienna. 

In  England,  where  it  broke  out  in  London  towards  the  end  of 
October,  it  found  a  historian  in  Thomas  Sydenham  (Thompson's  "An- 
nals" ').  The  latter  reports  that  in  the  year  1675,  after  clear  weather 
had  obtained  to  the  end  of  October,  a  frost  suddenly  appeared,  which 
brought  with  it  a  greatly  disseminated  coughing  sickness.  "No  one 
escaped  them,  whatever  might  be  his  age  or  temperament,  and  they 
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ran  tlirougli  whole  families  at  once."  Together  with  the  cough  there 
was  i^resent  fever,  headache,  pain  in  the  back  and  limbs.  As  com- 
plications are  mentioned  affections  of  the  lungs  and  i)leura,  so  that 
some  thought  of  pleurisy  or  peripneumonia,  but  in  Sydenham's  opin- 
ion wrongly  so,  for  "  yet  it  was  neither  more  nor  less  than  what  it  had 
been  throughout.  Now,  as  before,  it  attacked  with  pain  in  the  head, 
back,  and  limbs." 

In  France  the  epidemic  exerted  a  very  unfavorable  influence  on 
pregnant  women.  Bloody  expectoration,  according  to  Sorbait,  was 
of  fretiuent  occurrence  in  Vienna,  "  plurimi  sputo  sanguinis  labora- 
baut  Yiennse."  Ettmuller,  to  whom  we  are  indebted,  for  a  minute 
description  of  this  epidemic,  informs  us  that  the  breathing  occasion- 
ally became  so  oppressed  that  death  seemed  imminent.  The  cause 
of  the  epidemic  was  ascribed  by  him  to  the  air,  which  attacked  the 
glands.  As  to  the  character  which  the  epidemic  presented,  no  one 
died,  according  to  Eayger  and  others,  from  the  disease  itself,  with 
the  exception  of  debilitated  persons,  although  it  spared  neither  the 
strong  nor  the  weak.     Willis  succumbed  to  the  disease. 

Epidemics  op  1688  and  1693. 

According  to  Hirsch,  there  were  two  influenza  epidemics  occurring 
in  the  years  1688  and  1698,  for  which  he  only  mentions  one  authority, 
namely,  Molineux."'  Eipperger  also  is  convinced  that  the  epidemics 
of  1688  and  1693  were  influenza,  while  Gluge  accepts  as  certain  only 
the  epidemic  of  1693. 

The  epidemic  of  1688  brought  with  it  a  great  mortality  in  England 
and  Ireland.  It  made  its  appearance  in  London  in  May,  extended 
during  this  and  the  following  month  all  over  England,  and  in  the 
month  of  July  also  over  Ireland.  Short  writes  (Thompson's  "An- 
nals," p.  24) :  "We  find  that  at  the  middle  of  May  began  a  fever  in 
London  all  over  England,  and  all  over  Ireland  in  July.  The  symp- 
toms were  the  same  in  all.  It  began  and  ended  its  course  in  seven 
weeks.  .  .  .  Though  not  one  of  fifteen  escaped  it,  yet  not  one  of  a 
thousand  that  had  it  died." 

At  the  same  time  there  is  this  said  of  an  epizootic  occurring  in  the 
same  year:  "It  was  generally  observed,  both  in  Englaud  and  in  Ire- 
land, that  sometimes  before  the  fever  began  a  sliglit  but  universal 
disease  seized  horses,  viz.,  a  great  defluxion  of  rheum  from  their 
noses"  (ci.  the  Epidemic  of  1404). 

In  the  year  1093,  in  the  early  part  of  November,  influenza  broke 
out  ill  Dublin,  and  so  very  general  did  this  influenza  prevail,  that  few 
or  none  escaj)ed.     It  also  invaded  Oxford.     It  made  its  appearance 
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in  London  about  one  montli  later  than  in  Ireland.  It  also  invaded 
Holland  and  Flanders  (Molineux) . 

Tlie  symi^toms  were  a  violent  cough,  a  great  flux  from  the  nose 
and  eyes,  hoarseness,  angina,  pain  in  the  chest.  A  cure  usually 
occurred  spontaneously,  with  a  critical  sweat. 

"  All  conditions  of  persons  were  attacked,  those  residing  in  the 
country  as  well  as  those  in  the  city ;  those  who  lived  in  the  fresh  air 
and  those  who  kept  to  their  rooms ;  those  who  were  very  strong  and 
hardy  were  taken  in  the  same  manner  as  the  weak  and  spoiled ;  men, 
women,  and  children,  i)ersons  of  all  ranks  and  stations  in  life,  the 
youngest  as  well  as  the  oldest"  (Molineux,  p.  106).  Molineux,  how- 
ever, thinks  that  very  old  people  were  relatively  less  frequently  at- 
tacked by  tlie  disease,  for  he  says :  "  It  rather  favored  the  very  old, 
who  seldom  were  attacked  with  it." 

Epidemic  of  1709. 

There  were  many  ejndemics  in  the  eighteenth  century,  but  we 
shall  dwell  only  on  the  most  imj^ortant.  The  epidemic  of  1709  vis- 
ited, it  is  said,  Italy,  France,  Belgium,  Germany,  and  Denmark 
(Hirsch).  Its  historians  were  Lancisius, ''"  Hoffmann,^' and  Bianchi^" 
and  from  these  we  glean,  as  a  general  rule,  but  little  of  the  epidemic. 
Gluge  denies  that  the  epidemic  of  this  year  was  influenza,  on  account 
of  the  simultaneous  invasion  of  Berlin  and  Italy  and  also  on  account 
of  the  symptoms  as  described  by  Ramazzini.  We  know  from  Lan- 
cisi,  however,  that  the  epidemic  existed  in  Italy  in  January,  and 
from  Hoffmann  that  it  did  not  make  its  appearance  in  Berlin  until 
April,  and  thus  the  first  objection  of  Gluge  is  answered.  Gluge's 
second  objection,  that  the  i)risons  of  the  inquisition,  which  on  account 
of  the  lime  kilns  present  in  their  vicinity,  had  a  higher  temperature, 
remained  free,  according  to  Lancisi,  from  influenza,  and  also  that  per- 
sons who  had  no  occasion  to  expose  themselves  to  the  fresh  air — for 
examj)le,  women,  wealthy  people,  etc. — were  relatively  less  fre- 
quently attacked  by  the  disease,  is  not  sound,  for  in  later  influenza 
epidemics  similar  observations  have  been  made.  Moreover,  Lancisi 
himself  believes  the  disease  to  have  been  influenza,  that  is,  identi- 
cal with  the  epidemics  described  by  Cagnatus  (1593)  and  Donius 
(1626). 

Bianchi  compares  the  epidemic  of  1712,  which  is  universally  ac- 
knowledged, with  that  of  1709,  a  fact  which  also  speaks  in  favor  of 
this  being  influenza. 

The  following  complications  are  reported  by  Hoffmann :  An  itch- 
ing exanthem,  on  the  fourth  day,  similar  to  urticaria;    rheumatic 
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pains,  especially  in  elderly  women;  relapses  in  those  who  did  not 
remain  indoors  long  enough ;  and  purulent  expectoration  and  a  bloody 
cough  (ssepe  vera  phthisis)  in  those  having  lung  disease. 

The  scorbutic  eruptions,  described  by  Hoffmann,  do  not  fit  the 
picture  of  the  disease  altogether  (he  speaks  of  maculae  rubrge  et  as- 
perse in  extrema  cutis),  although  in  the  last  epidemic  of  influenza,  it 
is  true,  complications  with  purpura  hsemorrhagica  (Draslie,  Senator, 
Ewald)  and  with  erythema  papulosum  (Hawkins)  have  been  observed. 
Zeviani  also  makes  mention  of  this  ejoidemic  in  Prussia,  and  cites 
Hoffmann. 

Ripperger  (p.  47)  believes  the  epidemic  of  1709  to  have  been  influ- 
enza without  a  doubt,  and  following  him,  Gluge  only  denies  it  recog- 
nition because  it  did  not  travel  from  east  to  west,  which,  according  to 
Gluge,  was  the  case  with  all  influenza  epidemics  from  the  end  of  the 
sixteenth  century. 

Epidemic  of  1712. 

This  was  carefully  described  by  a  number  of  observers,  especially 
by  Camerarius^''  and  Slevogt,"  as  also  by  Schrock  and  Waldschmidt 
in  Germany,  by  Bianchi  in  Italy.  The  observers  of  this  epidemic  all 
agree  as  to  the  rapidity  of  the  attack,  as  well  as  to  the  great  debility 
which  accompanied  the  disease.  The  morbidity  was  very  great. 
According  to  Schrock,  not  a  house  was  spared  by  the  disease  in 
Augsburg,  Waldschmidt  tells  us  that  in  Kiel  ten  and  more  persons 
were  frequently  taken  ill  in  one  house,  and  Slevogt  says  that  the 
disease  was  fearful,  because  so  many  persons  contracted  it  at  the  same 
time.  The  disease  was,  however,  not  dangerous,  for  Slevogt  continues : 
"  Fear  soon  vanished  when  it  was  seen  that  although  it  had  spread  all 
over  the  city,  it  left  the  sick  with  equal  rapidity,"  and  Camerarius  is 
of  the  opinion  that  if  the  disease  had  been  as  dangerous  in  the  same 
degree  that  it  was  disseminated,  the  world  would  never  have  experi- 
enced a  greater  misfortune.  Bianchi  compared  this  epidemic  with 
that  of  1709  and  pronounced  the  latter  more  violent,  and  the  words 
he  uses,  "multi  fegrotabant  x)auci  vero  interibant,"  are  significant  of 
the  character  of  the  epidemic  of  1712. 

As  regards  the  symptoms,  Camerarius  m  his  description  empha- 
sizes the  following :  "  As  a  general  rule  those  suffered  most  who  had 
previously  been  sickly,  nevertheless  those  also  who  were  strongest 
and  believed  they  could  resist  the  disease,  had  to  give  in  and  were 
vanquished."  As  a  general  rule  there  were  present  :  fever  and  an 
accelerated  pulse-rate,  occasionally  accomi)anied  by  all  kinds  of  phan- 
tastic  illusions  and  dreams ;  coryza,  hoarseness,  cough,  a  feeling  of 
oppression;    headache,  pain  in  the  eyes,  pain  in  the  back,  in  the 


2ii  FINKLER — INFLUENZA. 

loins,  in  tlie  limbs,  as  in  "dem  formliclien  Gliederweli ;"    anorexia, 
nausea,  eructations,  and  diarrhoea. 

The  epidemic  began  in  Germany :  Jena  in  the  spring  (Slevogt, 
Lanzoni) ;  Holstein  in  July  (Waldschmidt) ;  Augsburg  in  August 
(Walderschmidt,  Schrock) ;  Tiibingen  in  September  (Camerarius) ; 
in  Holland  in  August ;  in  Italy  in  December  (Bianchi) . 

Epidemic  of  1729-30. 

This  is  the  first  epidemic  of  which  it  is  said  that  it  originated  in 
Russia,  although  according  to  Loew"  the  influenza  of  this  year  came 
from  Sweden,  and  F.  Hoffmann  claims  to  have  already  observed  it  in 
February  of  1729,  at  Halle.  According  to  Buchner'"  this  epidemic 
was  said  to  have  all  at  once,  and  suddenly,  broken  out  in  Moscow  in 
the  middle  of  the  month  of  April,  1729,  so  that  the  imperial  court  had 
to  flee  from  the  pestilence  to  a  pleasure  palace  situated  thirty  miles 
from  Moscow.  From  Russia  the  disease  then  spread  over  the  whole 
of  German}^  Austria,  England,  France,  and  finally  over  Italy,  where 
the  epidemic  reigned  during  the  month  of  March,  1730,  and,  as  we 
see  by  the  records,  also  ended  here. 

Its  morbidity  was  again  enormous,  the  rapid  lightning-like  ap- 
pearance of  the  epidemic  is  frequently  alluded  to.  In  Rome  it  is 
estimated  that  sixty  thousand  people  were  stricken  with  it,  in  May- 
ence  fifty  thousand,  in  Turin  fourteen  thousand;  in  London  barely 
one  per  cent,  escaped.  In  Lausanne  one-half  of  the  inhabitants,  then 
estimated  at  four  thousand,  sickened.  In  Vienna  the  pestilence  sud- 
denly broke  out  on  the  21st  of  November,  and  over  sixty  thousand 
persons  were  affected;  and  in  the  monasteries  of  Paris  there  were  so 
many  of  the  inmates  ill  from  influenza  that  no  services  could  be  held. 

Pelargus"  says :  "  From  November  16th  to  the  end  of  the  month 
the  route  was  greatest,  as  it  also  involved  the  medical  men  to  such  a 
degree  that  we  were  within  two  days  reduced  in  a  bod}'  to  the  con- 
dition of  the  laity,"  from  which  it  may  be  seen  that  the  physicians 
also  were  compelled  to  take  their  share  of  the  fate  of  the  general 
public. 

This  picture  of  influenza,  which  has  been  carefully  described  by 
all  recorders,  with  its  catarrhal,  nervous,  and  gastric  symj)toms,  per- 
mits of  no  doubt  as  to  its  genuineness. 

The  great  mortality  which  attended  the  epidemic  in  England  and 
Italy  seems  somewhat  remarkable.,  Thus  Hahn  states  that  in  London 
in  the  month  of  September,  one  thousand  persons  died  each  week,  and 
in  Mayence  forty  persons  daily.  Most  likely,  however,  other  dis- 
eases which  were  present  at  the  same  time  added  their  quota  to  the 
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mortality,  especially  as  the  disease  in  other  i)laces,  for  exami^le  in 
Germany,  ran  a  benign  course. 

Pelargus  writes  as  follows  of  those  few  that  died  with  the  influenza 
(he  claims  to  have  lost  by  death  in  October  only  six  out  of  one  hun- 
dred and  forty -five  patients)  :  "Although  nearly  all  these  patients  had 
carried  death  with  them  for  some  time,  and  some  could  only  have 
lived  a  few  months,  I  do  believe  that  they  would  not  have  died  in  this 
month  if  the  febris  catarrhalis  epidemi^a  had  not  thrown  its  weight 
against  them,  from  which  it  is  especially  to  be  remembered  that  these 
fevers,  when  they  attack  consumptives  or  such  persons  as  are  some- 
what weak  in  the  chest,  usually  become  dangerous." 

The  complications  mentioned  as  occurring  in  this  epidemic  were 
phthisis,  pneumonia,  i)leuritis,  inflammation  of  the  brain,  delirium, 
convulsions,  petechiae,  miliaria,  parotitis,  and  abortion. 

The  epidemic  appeared  in  April,  1729,  in  Moscow  and  Astra- 
khan; September,  in  Breslau  and  Sweden;  October,  in  Silesia,  Vi- 
enna ;  November,  in  Eisenach,  Wittenberg,  Nuremberg,  Eegensburg, 
Eiga,  London ;  December,  in  York,  Vienna,  Paris,  Zurich,  Luzerne ; 
January,  1730,  in  Lausanne ;  February,  in  Kome  and  along  the  Khine ; 
and  March,  in  Naples.  According  to  Hirscli,  influenza  appeared  for 
the  first  time  this  year  in  Iceland. 

Epidemic  of  1732-33. 

This  epidemic  was  spread  over  the  entire  earth,  as  we  learn  from 
evidence  recently  brought  forward  showing  that  it  also  occurred  in 
America.  If  the  statements  of  Perkins^"  are  correct,  the  epidemic  had 
its  beginning  in  October,  1732,  in  Connecticut,  invaded  Massachusetts 
the  following  day,  and  appeared  at  Annapolis  two  days  later,  where 
it  attacked  half  the  garrison,  and  broke  out  two  days  later  in  New- 
foundland. It  then  travelled,  according  to  the  Edinburgh  "  Essays, "  " 
to  the  West  Indies  (Jamaica,  Barbadoes)  and  Mexico,  as  well  as  to 
South  America  (Peru,  Chile).  W^ebster'  writes  as  follows:  "Towards 
the  close  of  the  year,  in  October,  commenced  in  America  a  severe 
universal  catarrh,  which  appeared  in  Europe  also  in  December.  It 
spread  over  all  Europe  in  the  beginning  of  1733,  and  probably  over 
the  earth,  as  it  was  experienced  at  the  Isle  of  Bourbon  in  the  Indian 
Ocean." 

Pelargus  informs  us  that  the  epidemic  came  in  November  from 
Ptussia  by  way  of  Poland  to  Germany  (Thuringia).  It  then  spread 
in  this  and  the  following  month  over  the  whole  of  Germany,  over 
Switzerland,  Holland,  England,  and  Scotland  (Ediul)urgh).  In  Jan- 
uary, 1733,  it  made  its  appearance  in  France,  in  February  in  Spain 
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and  Italy,  As  descriptive  of  tliese  epidemics  the  sentence  "great 
morbidity  with  a  relatively  small  mortality,"  may  also  be  applied. 

Huxham applied  the  term  "morbus  omnium  maxime  epidemicus," 
to  the  disease.  In  Thomson's  "  Annals"  he  is  quoted  as  affirming  that 
"not  a  house  was  free  from  it,  the  beggar's  hut  and  the  nobleman's 
palace  were  alike  subject  to  its  attack,  scarce  a  person  escaping  either 
in  town  or  country,  old  and  young,  strong  aud  infirm,  shared  the 
same  fate." 

Pelargus  treated  during  the  moutli  of  October  10  patients  with 
influenza  out  of  a  total  of  27 ;  in  November,  155  out  of  162 ;  and  in 
December,  380  out  of  410.  The  disease  was  not  dangerous,  as  we 
learn  from  the  almost  unanimous  testianony  of  the  historians  of  this 
epidemic,  such  as  Perkins,  Huxliam,  Pelargus,  Carl,  and  others. 

The  following  complications  are  mentioned :  Pleuritis,  pneumonia, 
phthisis,  parotitis,  orchitis,  swelling  of  the  salivary  glands,  earache, 
abscess  of  the  ear,  miliaria,  petechife,  and  herpes  labialis. 

Reamur,^"  in  describing  influenza  as  it  occurred  on  the  Island  of 
Bourbon,  east  of  Madagascar,  says  that  vessels  on  the  open  sea  were 
attacked  by  the  disease. 

Epidemic  of  1737. 

This  is  not  generally  recognized  as  a  visitation  of  genuine  influenza. 
Hirsch  mentions  as  his  authorities  Huxham  and  Webster,  and  men- 
tions Plymouth,  in  England,  North  America,  Barbadoes,  and  France 
as  the  regions  invaded.  Webster  says  onl}^ :  "  In  1737  a  very  severe 
influenza  invaded  both  hemisi)heres.  It  commenced  in  November," 
while  Huxham  gives  a  good  description,  fitting  influenza  very  well, 
although  Gluge  says  of  it  that  it  does  not  warrant  the  belief  that  the 
disease  was  influenza.  Speaking  first  of  the  great  spread  of  this  dis- 
ease, which  latter  was  not  dissimilar  to  that  of  1733,  Huxham  men- 
tions as  symptoms  particularly  hoarseness,  headache,  x^a-iii  iii  the 
back  and  loins,  oppression,  fever,  angina ;  we  again  find  the  follow- 
ing remark  by  him:  "Ssepius  vero  faciei  tumor  parotidum  maxil- 
larum  secuta  est." 

Epidemic  of  1742-43. 

In  the  accounts  of  this  epidemic  we  find  for  the  first  time  the 
names  influenza  and  grippe,  designations  which  the  disease  has  re- 
tained to  the  present  daj^ 

Although  the  word  "influenza"  is  undoubtedly  of  Italian  origin, 
especially  as  the  Italian  chronicles  (according  to  Zeviani  and  Gluge) 
in  all  epidemics  speak  of  "una  influenza  di  freddo,"  this  name  was 
first  used  in  this  epidemic  in  England,  and  nearly  all  authors  mention 
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the  English  physiciaiiB  Pringle"  and  Huxham''  as  tlie  originators  of 
the  name. 

As  regards  the  Italian  word  influenza  Biermer"  observes:  "We 
wish  to  call  attention  to  the  fact  that  influenza  in  Italian  does  not  only 
mean  flux,  but  also  something  fluid,  temporary,  the  fashions  and 
therefore  also  a  temporary  pestilence,  a  disease  of  fashion."  The 
same  author  furthermore  says  (ibidem)  :  "  In  France  the  '  influenza ' 
has  generally  been  called  la  gripx)e,  since  the  epidemic  of  1743.  This 
designation  is  probably  derived  from  agripper  (to  attack),  and  not 
likely  from  the  Polish  word  chrypka  (raucedo),  as  T.  Frank  believes." 
According  to  Most  the  word  influenza  (from  influere,  to  flow)  was 
used  to  designate  that  the  patient  was  attacked  by  "  some  unknown 
influence." 

Speaking  of  the  epidemic  itself,  it  may  be  stated  that  it  first  ajD- 
peared  in  single  cities  in  Germany,  thus  in  January  at  Coburg,  in 
February  at  Dresden  and  Coblenz.  After  this  it  is  not  again  men- 
tioned until  the  spring,  when  it  ai3peared  anew  in  Switzerland,  to 
invade  from  here  during  the  winter  of  1742-43  the  whole  of  Italy. 
It  then  passed  to  France,  Holland,  and  Belgium.  In  April  it  visited 
England. 

The  epidemic  was  marked  by  an  enormous  morbidity  where  it 
reigned,  but  the  disease  was  not  dangerous  as  a  general  rule,  although 
Huxham  occasionally  speaks  of  the  virulent  character  of  the  epidemic 
in  England,  and  Cohansen  says  that  in  January,  1743,  over  eight 
thousand  persons  died  from  influenza  in  Rome  and  five  thousand  in 
Mayence. 

The  following  comjolications  were  mentioned:  "Inflammation  of 
the  lungs  with  extraordinary  dyspnoea  and  bloody  sputum,  which 
frequently,  particularly  in  old  persons,  ended  in  death"  (Gluge) ;  pur- 
pura and  exanthemata  of  the  cutis,  "  multse  rubrse  urentes  pustulse" 
(Huxham).  The  great  mortality  mentioned  by  Huxham  and  Cohan- 
sen  for  England  and  Italy  is  attributed  by  Cullen  to  the  abuse  of 
venesection  in  these  countries. 

Epidemic  op  1758, 

Concerning  the  epidemic  of  this  year,  in  which  the  influenza  in- 
vaded France  and  Scotland,  there  are  extant  only  a  few  records. 
Hirsch  claims  that  this  epidemic  was  widely  spread  throughout  North 
America,  alleging  as  his  authority  Webster,  in  whose  works,  however, 
nothing  can  be  found  relating  to  this  epidemic.  Hillary  says  only 
that  in  September,  1757,  the  influenza  had  invaded  the  island  of 
Barbadoes. 


26  FINKLEE — INFLUENZA. 

In  the  month  of  May,  1758,  the  epidemic  made  its  appearance  in 
the  French  capital  and  in  Lille.  Our  best  records  are  those  from 
Scotland.  Eobert  Whytt  (Thompson's  "Annals,"  '  p.  61)  writes  in  a 
letter  to  Dr.  Pringle  that  the  disease  had  arrived  in  Edinburgh  and 
vicinity  towards  the  end  of  September,  and  spread  more  and  more  in 
that  locality  during  the  early  part  of  October.  "  Old  as  well  as  young 
were  taken  ill;  na^^  even  women  in  childbed,  who  were  not  exposed 
to  the  cold  air,  were  affected." 

On  October  24tli,  Whytt  continues,  the  j)estilence  began  to  abate. 
He  is  not  sure  whether  this  was  due  to  a  change  in  the  weather,  or 
because  the  disease  had  already  attacked  most  people,  although  the 
latter  seems  more  plausible  to  him,  particularly  as  he  says  that  "  in 
Edinburgh  and  its  vicinity  not  one  out  of  six  or  seven  escaped,"  and 
in  other  localities  it  is  said  to  have  been  even  worse.  In  the  north  of 
Scotland  also,  the  ej)idemic  was  greatly  disseminated  from  the  middle 
of  October  to  the  end  of  November.  A  young  physician  wrote  to 
Robert  Whytt :  "  It  was  the  most  universal  epidemic  I  ever  saw,  and 
I  am  joersuaded  that  more  people  were  seized  with  it  than  escaped." 
This  same  physician  reported  that  "it  was  not  at  all  mortal  here." 

AVhytt  mentions  that  the  disease  became  more  dangerous  towards 
the  end  of  October  and  the  beginning  of  November,  "  by  falling  on  the 
lungs,  pleura,  muscles  of  the  thorax." 

It  should  be  mentioned  that  Whytt  gives  us  with  this  epidemic 
also  news  of  an  epizootic.  Before  the  influenza  broke  out,  there  ex- 
isted in  September  a  disease  among  horses,  in  Perthshire.  "The 
horses  were  observed  to  be  more  than  usually  affected  with  a  cold 
and  a  cough."  Whytt  did  not  believe  the  influenza  contagious,  and 
neither  did  he  believe  that  the  air  was  the  cause  of  the  epidemic,  as 
the  season  of  the  year  was  a  mild  and  drj^  one. 

Epidemic  of  1761. 

According  to  Webster,  the  influenza  visited  America  in  this  year, 
for  he  says  in  regard  to  the  year  1762  that  the  influenza  made  its 
appearance  in  Europe  one  year  later  than  in  America. 

The  influenza  appeared  in  the  spring  of  1761  in  the  northern  parts 
of  America.  In  Philadelphia  it  occurred  in  the  winter  (Webster  prob- 
ably means  the  winter  of  1760-61),  in  Massachusetts  in  the  month  of 
April,  in  the  same  month  and  also  in  May  in  Weymouth ;  it  even 
reached  the  West  Indies  in  its  march  "through  the  whole  country," 
having  invaded  Barbadoes  in  May. 

As  symptoms  are  described :  a  severe  pain  in  the  head  and  limbs, 
sensation  of  coldness,  shiverings  succeeded  by  great  heat,  running  at 


EPIDEMIOLOGY.  27 

the  nose,  troublesome  cough.     The  duration  of  the  attack  was  usually 
eight  to  ten  days,  and  it  ended  with  a  sweat  (Webster). 

Epidemic  op  1762. 

This  was,  according  to  our  records,  nearly  general  throughout 
Europe,  appearing  first  in  Germany — namely,  in  February  at  Breslau 
(Hancock"),  in  March  at  Vienna,  in  April  at  Hamburg,  Magdeburg, 
and  Bremen ;  it  had  already  visited  Hungary  and  Denmark.  Accord- 
ing to  Watson  (Thompson's  "Annals,"  p.  76)  the  influenza  appeared 
at  London  and  its  neighborhood  in  the  beginning  of  May  and  re- 
mained there  during  the  whole  of  May  and  a  part  of  June.  Ozanam^^ 
curiously  interpreted  the  word  neighbourhood  or  "  heighbourhood" 
as  he  has  it  as  the  name  of  a  locality,  and  accordingly  writes:  Wat- 
son, ..."  dans  line  lettre  a  Huxham  .  .  .  decrit  cette  epidemie,  qui 
regna  a  neighbourhood." 

The  pestilence  also  visited  Ireland,  where  it  was  "  severe  and  gen- 
eral" in  Dublin  in  May,  also  Scotland,  where  the  first  few  cases  ap- 
peared in  Edinburgh  in  the  month  of  April.  In  June,  Strasbourg 
and  all  of  Alsace  were  attacked.  In  the  middle  of  July  the  influenza 
took  possession  of  Nimes,  "ou  elle  n'enleva  que  tres-joeu  de  per- 
sonnes"  (Saillant "') ,  in  the  same  month  British  sailors  sickened  with 
it  on  the  Mediterranean  Sea,  and  in  September  and  October  it  was 
still  present  in  a  number  of  provinces  of  France.  The  influenza  of 
this  year  was  very  irregular  in  its  appearance,  however,  being  re- 
ported now  here,  now  there,  without  any  apparent  sequence. 

Regarding  its  great  morbidity  we  have  reports  from  Bazoux  and 
de  Brest,  and  testimony  as  to  its  low  mortality  is  furnished  also  by 
Bazoux,  Saillant,  and  Ehrmann.  According  to  Mertens  only  asth- 
matic old  persons  and  consumptives  died. 

No  new  complications  are  reported  in  this  epidemic,  except  abor- 
tions and  premature  births,  which  are  mentioned  by  Baker."  Pleu- 
ritis  and  pneumonia  are  also  mentioned  in  Thompson's  "  Annals"  (p. 
72),  which,  however,  are  said  to  have  attacked  those  jjersons  who 
would  not  take  to  their  bed  early. 

Bazoux  mentions  the  names  fo  haraqnette,  la  grippe,  la  petite  poste, 
le  petit  courier,  as  new  designations  for  influenza  in  France. 

Epidemic  op  1767. 

Influenza  is  said  to  have  appeared,  according  to  Gluge  and  Hirsch, 
who  l)oth  refer  to  Perkins,  not  only  in  Europe  but  also  in  North  Amer- 
ica in  tlio  month  of  May,  1767.  Webster,  however,  does  not  mention 
an  influenza  occurring  in  America  in  this  year. 
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It  first  appeared  in  Germany  in  April,  1767.  In  Eisenach  ninfe- 
tentlis  of  all  the  inhabitants  contracted  the  disease  (Grimm").  In 
the  beginning  of  June  the  first  cases  of  sickness  apj)eared  in  London, 
by  the  middle  of  the  month  it  had  become  epidemic,  reaching  its 
height  in  the  last  week  of  June  and  the  beginning  of  July,  and  had 
disappeared  hy  the  end  of  July. 

France  was  visited  by  the  influenza  in  the  months  of  July,  August, 
and  October.  In  the  latter  month  as  well  as  in  November  it  ap- 
peared in  Italy,  in  December  in  Madrid  and  the  whole  of  Spain, 
where  it  was  described  by  Villalba"  who  states  casually  that  this 
epidemic  had  travelled  over  the  whole  of  Europe  in  a  period  of  two 
months. 

The  year  1772  is  designated  hj  Hirsch,  also  by  Hauser,  Hermann, 
and  others,  as  an  influenza  year,  but  Webster  says  that  in  February, 
1772,  there  prevailed  in  all  parts  of  America  an  epidemic  catarrh, 
which  was  attended  or  followed  by  measles  of  unusual  malignancy. 
In  Charleston,  S.  C,  eight  hundred  or  nine  hundred  children  died. 
We  are  justified,  therefore,  in  erasing  the  year  1772  from  the  history 
of  the  influenza. 

Epidemic  op  1775-76. 

This  invaded  Germany,  Italy,  England,  Ireland,  and  France  suc- 
cessively, from  March,  1775,  to  January,  1776,  and  seems  to  have  had 
its  origin  in  Germany ;  we  are  in  possession  at  least  of  information 
that  the  influenza  made  its  appearance  in  the  autumn  of  1775  in  the 
village  of  Clausthal,  in  the  Harz  Mountains.  In  June  it  had  invaded 
Vienna.  From  June  to  September  it  is  not  mentioned,  but  in  the 
latter  month  it  again  made  its  appearance  in  Italy.  In  the  months 
of  October,  November,  and  December  the  influenza  broke  out  in  Eng- 
land as  well  as  in  France,  and  in  the  latter  country  it  was  still  present 
in  Januar3%  1776.  The  most  accurate  information  which  we  possess 
of  the  epidemic  of  this  year  comes  from  England,  namely,  in  the  med- 
ical observations  and  inquiries  by  a  society  of  physicians  in  London 
(Thompson") .  There  were  altogether  sixteen  reporters ;  of  these,  five 
physicians  in  London  give  us  a  record  of  the  epidemic. 

According  to  Fothergill  the  disease  originated  in  London  in  the 
beginning  of  November;  old  asthmatic  persons  suffered  most.  He 
said  that  he  had  no  knowledge  of  any  other  example  of  an  epidemic 
disease  "  where  so  many  persons  were  seized,  and  in  so  short  a  time, 
and  with  so  little  comparative  mortality."  Mention  is  also  made  of 
an  epizootic :  "  Horses  and  dogs  were  much  affected,  the  horses  had 
severe  coughs,  were  hot,  forebore  eating."  Sir  George  Baker  says 
that  the  epizootic  probably  began  a  few  days  before  the  20th  of  Octo- 
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ber.  He  did  not  always  meet  with  tlie  white  tongue  of  which  Fother- 
gill  speaks. 

Heberden  says  that  no  one  died  of  the  disease,  but  he  adds  that 
"  it  seemed  to  hasten  the  death  of  two  or  three  persons  whom  it  found 
dying  of  age  and  other  disease." 

Thomas  Ghiss  si^eaks  of  the  aijpearance  of  the  influenza  in  insti- 
tutions :  "  There  sickened  in  the  Exeter  Hosi^ital  all  the  inmates,  one 
hundred  and  seventy-three  in  number;  one  hundred  and  sixty -two 
had  coughs.  Two  or  three  days  after  the  hospital  was  invaded  the 
city  workhouse  was  attacked;  of  the  two  hundred  paupers  housed 
there,  only  very  few  escaped  the  disease." 

Pulteney,  of  Blandford,  says  that  the  influenza  was  present 
there  before  it  visited  London.  He  praises  the  good  effects  of 
venesection,  as  a  result  of  which,  he  thiid^s  none  died  of  the  dis- 
ease. He  adds  concerning  an  epizootic :  "  I  heard  much  of  horses 
and  dogs  having  been  afi^ected,  before  we  heard  of  it  among  the 
human  race. " 

Daniel  Eainy,  of  Dublin,  reported  the  invasion  of  an  insti- 
tution by  the  influenza.  It  gained  an  entrance  to  the  House  of 
Industry  which  contained  at  that  time  about  three  hundred  and 
sixty-seven  persons,  varying  in  age  from  twelve  to  ninety  years.  Of 
these  three  hundred  and  sixty-seven  inmates  two  hundred  were 
taken  sick. 

The  following  complications  are  mentioned  in  the  accounts  of  this 
epidemic :  Swelling  of  the  tonsils  and  the  submaxillary  glands,  pur- 
ulent parotitis,  abscesses  in  the  ear,  premature  birth  in  a  woman  who 
died  five  days  later  of  insanity,  convulsions  in  women  during  men- 
struation, an  exanthem  resembling  scarlet  fever,  an  erujjtion  on  the 
lips  (herpes  labialis?). 

It  may  be  mentioned  finally  that  Gluge  also  speaks  of  an  exten- 
sion of  this  epidemic  in  America  and  China,  giving  as  his  authority 
A.  Fothergill.  Webster  is  silent  on  this  subject.  According  to  Oza- 
nam  the  influenza  is  said  to  have  prevailed  also  in  this  year  on  the 
Island  of  Bourbon. 

Epidemic  op  1780-81. 

This  epidemic  began  in  January,  1780,  in  France;  in  March  it  had 
extended  to  Lothringen  and  to  Heidelberg,  and  at  the  same  time  it 
appeared  in  Italy. 

Sigaud  informs  us  that  in  March  of  1780  the  influenza  also  aj)- 
peared  in  Brazil  (Ilio  de  Janeiro),  where  the  disease  received  the 
name  of  "  zamparina."  In  September,  1780,  influenza  appeared  again 
on  the  southern  coast  of  China ;  during  the  winter  months  it  prevailed 
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in  Russia  (St.  Petersburg,  Willna) ,  and  in  the  spring  of  1781  we  find 
it  in  America. 

We  possess  only  meagre  accounts  of  this  epidemic.  Gilibert  men- 
tions the  extraordinary'  morbidity  of  the  disease  in  Russia.  The 
S3'mptoms  of  the  influenza  in  America  are  given  by  Webster  as : 
severe  pain  in  the  head  (twenty -four  hours),  prostration  of  strength, 
coldness  and  chills,  pain  in  the  side  resembling  a  rheumatic  jjain, 
troublesome  cough,  and  diflicult  respiration,  i^s  regards  the  mor- 
tality' he  states  that  the  disease  was  not  dangerous,  but  that  its  effects 
were  seen  the  following  year  in  the  increased  number  of  cases  of 
phthisis. 

Speaking  of  this  epidemic  we  find  in  the  "  Medical  Transactions" 
(London,  1785)  an  account  of  the  outbreak  of  the  influenza  among  the 
crew  of  a  vessel  on  the  high  seas.  It  occurred  on  the  Atlas,  which 
was  bound  to  Canton  from  Malucca. 

Epidemic  of  1781-82. 

This  was  one  of  the  most  widespread  pandemics  of  this  disease 
that  have  ever  occurred,  and  consequently  the  literature  on  it  is  very 
extensive. 

According  to  Hirsch,  who  furnishes  us  altogether  with  forty-three 
authorities  on  the  epidemic  of  this  year,  the  disease  made  its  first  ap- 
pearance, in  the  autumn  of  1781,  in  China  and  India,  and  then  passed 
through  Siberia  or  Russia  and  invaded  St.  Petersburg  in  January, 
1782.  From  St.  Petersburg  the  pestilence  travelled  over  Finland, 
Esthland,  Kurland  (Riga),  along  the  coast  of  the  North  Sea  to  Ger- 
many. From  March  to  August  the  influenza  then  spread  over 
Germany  and  nearly  all  the  other  countries  of  Europe.  It  visited 
Denmark  (Copenhagen)  and  Sweden  in  April.  In  England,  New- 
castle-on-Tyne  was  first  attacked  (towards  the  end  of  April,  1782) ; 
in  May  it  had  reached  Norwich,  St.  Edmunds,  and  other  cities  to 
the  south.  In  London,  and  at  the  same  time  in  the  cities  lying  west 
and  southwest,  Bristol,  Bath,  Oxford,  Plymouth,  it  raged  during  the 
second  half  of  May.     It  then  invaded  Scotland  (Edinburgh). 

In  Germany,  the  influenza  occurred  in  the  northern,  middle, 
and  southern  parts,  in  April  and  May.  In  the  month  of  June, 
the  epidemic  travelled  to  the  Netherlands,  from  there  to  France 
in  the  first  half  of  June,  then  to  Italy,  and  lastly,  in  August,  to 
Spain. 

For  a  better  understanding,  the  course  of  the  epidemic  is  here 
shown  in  a  table  in  which  the  towns  are  placed  under  the  months  in 
which  they  were  invaded. 
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Autumn,  1781. 

January,  1783. 

February,  1782. 

March,  1782. 

April,  1782. 

China. 
India. 

Spring. 
America. 

Moscow. 

St.  Petersburg. 

Reval,  Riga. 
Tilsit. 

Germany : 
Mem  el. 
Konigsberg. 
Dantzig. 
Strahlsund. 
Greifswald. 

Copenhagen. 
Germany : 

Berlin. 

Blagdeburg  (Lippe). 

Hassbrooken,  Jena. 

Qottingen. 
England : 

]Sewcastle-on-Tyne. 

May,  1782. 

June,  1782. 

July,  1782. 

August,  1782. 

Germany : 

Germany  (south). 

France : 

Spain : 

Prague. 

Netherlands : 

Orleans. 

Madrid. 

Hamburg. 

Brussels, 

La  Rochelle. 

Dresden. 

Amsterdam. 

Franlcfort. 

England. 

Vienna. 

Scotland : 

Munich. 

Glasgow. 

England : 

Ireland : 

Norwich. 

Dublin. 

Portsmouth. 

France : 

Greenwich. 

Bordeaux. 

Guilford. 

Brittany. 

London. 

Paris. 

Bristol. 

Italy : 

Oxford. 

Ancona. 

Scotland: 

Spoleto. 

Edinburgh. 

Rome. 
Florence. 
Parma. 
Venice. 

The  views  concerning  the  origin  of  tlie  epidemic  are  variable. 
Gluge  believes  that  the  epidemic  already  existed  in  September,  1780, 
as  also  does  Schweich/'' 

According  to  English  writers,"  the  epidemic  of  1782  is  believed 
to  have  had  some  connection  with  the  occurrence  of  influenza  in  India 
in  November,  1781,  the  English  army  having  suffered  severely  during 
the  siege  of  Negapetam.  Wittwer,"  Languth,  and  others  begin  the 
history  of  its  dissemination  with  the  appearance  of  the  disease  in 
St.  Petersburg,  in  the  month  of  January,  1782. 

An  exact  historian  of  1782  is  Metzger,  ^"  who  collected  the  reports 
of  eleven  i^hysicians  in  Prussia  on  the  epidemic.  He  says  that 
the  influenza,  Russian  catarrh  as  it  is  named  by  him,  was  so 
universal  in  March  that  in  very  many  houses  all  the  inmates  were 
attacked. 

Brush  mentions  as  a  symjjtom  the  danger  of  suffocation,  with 
cough,  and  as  complications,  swelling  of  the  glands  of  the  neck,  called 
swelling  of  the  parotids  by  Mehlhorn.  Tiefenbach  mentions  hemi- 
lateral  cephalalgia  accompanied  by  ocular  inflammation  and  delirium, 
also  an  exanthem  of  the  hands  and  feet  as  a  complication  during  re- 
covery. 

The  following  comx)lications  are  also  mentioned,  besides  jdithisis, 
pneumonia,  ])louritis,  etc. :  Dysuria, which  passed  away  with  the  dis- 
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ease,  abortions  and  disturbances  of  menstruation,  and  suppuration  of 
tlie  ears. 

As  a  general  rule,  tlie  nervous  symptoms  were  reported  to  liave 
been  especially  prominent  in  this  epidemic.  Some  authors  designate 
the  epidemic  as  a  "  bilious"  one,  and  Schweich  also  describes  as  most 
frequent  symptoms,  "inflammation  of  the  liver,  yellow  jaundice, 
bilious  stools  and  urine,  and  bilious  vomiting." 

When  we  read  that  in  St.  Petersburg  thirty  thousand,  in  Konigs- 
burg  one  thousand  persons  daily  were  stricken  with  the  disease,  that 
also  in  Rome  two-thirds,  in  Munich  three-fourths  of  the  inhabitants 
were  attacked,  that  they  were  compelled  in  Vienna  to  close  the 
theatres  for  eight  days,  we  are  convinced  without  further  argument 
of  the  great  morbidity  of  this  ei)idemic.  Children  were  not  attacked 
so  frequently  in  proportion  as  adults. 

In  this  epidemic,  the  observation  was  made  that  the  influenza, 
which  in  itself  was  not  dangerous,  still  had  a  marked  tendency  to 
raise  the  death-rate  of  some  cities,  as,  for  example,  in  London  and 
Paris.  Thus  we  read  in  the  Medical  Transactions,"  that  in  London, 
in  a  single  week,  from  the  5th  to  the  11th  of  June  inclusive,  560 
deaths  occurred  altogether,  and  out  of  these  560,  121  were  marked  as 
having  resulted  from  "fever." 

The  extraordinary  reports  of  the  etiology  of  the  disease  are  inter- 
esting. The  Consilium  Medicum  at  Vienna  referred  the  cause  of  the 
epidemic  to  small  insects,  which  had  been  swallowed.  The  famous 
philosopher  Kant  also  believed  that  the  air  had  been  vitiated  by 
noxious  insects  brought  in  from  China.  Haygarth  (Thompson's 
"Annals"  ^)  o^jposed  the  idea  that  the  influenza  was  disseminated  by 
the  wind,  arguing  that,  if  that  were  the  case,  the  disease  would  have 
to  travel  through  Great  Britain  in  twenty-seven  hours.  Schonlein, 
observing  that  the  influenza  had  taken  four  days  to  travel  from 
Konigsberg  to  Berlin,  compares  the  rapidity  of  its  march  with  that 
of  a  horse.  Crell  incriminated  the  increased  volume  of  electricitj^  in 
the  air.  Mertens  did  not  believe  the  influenza  a  contagion,  for  the 
reason  that,  according  to  his  observation,  now  only  one,  and  then 
again  all  of  the  members  of  a  family  were  stricken. 

It  may  also  be  remarked  that  Gallicio"  observed  in  Venice  that 
the  stubborn  tertian  fever  which  had  afflicted  the  people  for  a  long 
time  ceased  with  the  advent  of  the  influenza. 

The  Medical  Transactions"  furnish  us  with  a  few  more  examples 
of  the  occurrence  of  the  influenza  on  vessels :  On  the  ship  Goliah, 
which  sailed  from  Spithead,  the  influenza  broke  out  on  the  29th  of 
May  on  the  high  seas,  no  contact  with  land  having  been  made  during 
this  time.     The  ships  Bippon  and  Princess  Amalia  belonging  to  a 
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large  English  fleet,  which  sailed  on  the  Gth  of  May  from  England, 
were  attacked  by  the  influenza  on  the  high  seas  towards  the  end  of 

May. 

Epidemic  of  1788-89. 

This  prevailed,  like  the  preceding,  throughout  Europe,  but  was 
not  so  fully  described,  which  may  have  been,  as  Gluge'"  says,  for  the 
reason  that  "the  physicians  seem  to  have  exhausted  themselves  in 
the  description  of  the  previous  epidemic. "  We  are  informed  that  the 
epidemic  travelled  successively  through  Russia,  Germany,  Hungary, 
Denmark,  England,  Scotland,  France,  Italy,  and  Switzerland,  from 
March  to  October  of  this  year. 

In  this  eijidemic  Simmons'*^  describes  the  occurrence  in  all  pa- 
tients, besides  the  usual  symptoms  of  influenza,  of  pain  in  the  scro- 
biculus  cordis,  which  extended  in  some  along  the  whole  line  of  the 
sternum.  Patients  who  complained  of  neither  cough,  vomiting,  nor 
diarrhoea,  nevertheless  suffered  from  this  symptom. 

Grill  ^^  gives  a  very  good  description  of  the  symptoms  of  this  dis- 
ease, among  them  being  "a  general  debility,  extraordinary  hebetude, 
a  heavy  head,  a  heaviness  and  numbness  of  the  lower  extremities, 
weakness  and  confusion  of  the  senses,  dull  eyes,  a  sensation  of  pres- 
sure in  the  region  of  the  stomach,  tightness  over  the  chest,  and  diffi- 
cult respiration." 

Zeviani  mentions  as  complications  of  the  "mal  di  mazucco" 
swelling  of  the  testicles,  pain  in  the  ears,  pain  in  the  eyes^-.tooth- 
ache,  etc. 

In  the  year  1789  influenza  prevailed  widely  in  America.  We  are 
not  justified  by  the  existing  records  in  regarding  this  epidemic  as  a 
direct  continuation  of  that  existing  in  Europe  in  1788,  although  its 
i:)robability  may  be  susijected.  For  nearly  one  year  nothing  is  heard 
of  the  influenza,  as  it  had  died  out  in  Eurox3e  in  October,  1788,  and 
did  not  make  its  api:)earance  in  America  until  the  autumn  of  1789. 
Webster'  says  that  it  made  its  appearance  first  towards  the  end  of 
September,  1789,  in  New  York  and  Philadelphia,  and  it  is  said  to 
have  been  imported  into  Philadelphia  by  the  members  of  Congress 
returning  from  New  York,  about  October  1st  (Eush  "").  The  disease 
then  extended  rapidly  over  the  whole  country.  It  reached  the  West 
Indies  (Jamaica)  in  October,  at  the  same  time  that  it  was  ravaging 
the  New  England  States.  In  November  it  invaded  Massachusetts; 
in  December  Nova  Scotia,  having  already  manifested  itself  in  South 
America.  The  epidemic  ran  an  extraordinarily  rapid  course.  Web- 
ster says:  "It  appeared  in  the  West  Indies  nearly  at  the  time  it 
did  in  the  Northern  States ;  it  overspread  America  from  the  15th  to 
Vol.  XV. -3 
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the45tli  degree  of  latitude  in  about  six  or  eight  weeks."  The  native 
Indians  were  attacked  as  well  as  the  whites. 

As  a  proof  that  the  influenza  was  not  spread  by  " infection,"  Web- 
ster adduces  the  fact  that  sailors  one  hundred  miles  from  land,  "  who 
as  to  infection  were  entirely  insulated,"  were  also  attacked, 

A  recurrence  of  the  disease  in  the  spring  of  1790  in  North  Amer- 
ica, namely,  in  Albany,  Boston,  New  York,  and  elsewhere,  is  reported 
by  Hirsch.^ 

Epidemic  of  1799-1800. 

This  was  an  unimportant  epidemic,  confined  to  northeastern 
Europe,  which  spread  during  the  winter  and  the  following  spring 
from  Russia  to  Galicia,  Poland,  Germany,  and  Denmark. 

In  the  nineteenth  century  we  meet  with  the  records  of  influenza 
epidemics  in  literature  much  more  frequently  than  previously.  One 
reason  for  this  is  that  commerce  between  nations  had  become  more 
frequent,  and  that  the  records  of  epidemics  among  those  who  were 
interested  could  be  better  exchanged ;  for  it  is  undoubtedly  true  that 
many  an  epidemic  of  former  centuries  has  been  lost  to  literature 
simi)ly  because  the  external  circumstances  for  the  dissemination  and 
recording  of  news  were  unfavorable. 

If  we  look  over  the  table  of  A.  Hirscli "  we  find  that  there  have 
been  comparatively  few  years  in  this  century  in  which  we  have  not 
an  account  from  somewhere  of  the  influenza,  be  it  as  local  epidemics, 
or  as  widespread  epidemics  or  even  pandemics. 

A  very  detailed  history  of  influenza  of  our  century  would  take  us 
too  far,  and  we  can  study,  therefore,  only  the  most  important  epi- 
demics. 

As  pandemics  of  influenza  during  the  nineteenth  century,  there 
are  generally  recognized  those  of  1802-1803,  1830-1833,  1836-37,  and 
1847-48;  while  Hirsch  also  adds  those  of  1850-51,  1855,  1857-58, 
and  1874-75,  leaving  out,  of  course,  the  latest  influenza  epidemic, 
which,  as  we  know,  began  in  the  year  1889. 

Epidemic  of  1802-1803. 

This  made  its  appearance  duriug  the  winter  of  1802  in  France, 
although  the  disease  had  prevailed  during  the  last  three  months  of 
the  year  1800,  and  in  the  beginning  of  the  year  1801,  in  Germany  and 
France,  as  well  as  in  China"  and  Brazil  (Eio  de  Janeiro).  It  spread 
during  the  months  of  January,  February,  March,  and  April  of  the 
year  1803  over  Germany,  Italy,  England,  and  Switzerland  (Central 
Europe) . 
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The  mortality  in  this  epidemic  was  small,  only  the  abuse  of  vene- 
section brought  many  to  the  grave.  Thus,  so  many  farmers  are  said 
to  have  died  in  Kussia  from  it  that  venesection  was  forbidden  hy 
an  imperial  ukase.  Jonas  says  that  many  patients  were  bled  either 
on  the  advice  of  a  simple  village  barber  or  by  their  own  wish,  and 
most  of  them  died.  In  Prussia  also  bleeding  was  declared  detrimen- 
tal by  the  Government. 

Nearly  all  authors  agree  that  this  epidemic  involved  the  nervous 
system  to  a  great  extent,  great  depression,  as  in  tyx)hoid  fever  being 
present,  and  the  patients  had  to  undergo  a  long  period  of  convales- 
cence. This  was  es^^ecially  noticed  in  England,  and  was  described 
by  English  authors,  who  again  emphasized  the  great  danger  to  which 
this  disease  exposed  old  people  and  phthisical  subjects.  In  France 
(Paris)  there  were  observed,  according  to  Schweich,  coryza,  tonsil- 
litis, pleuritis,  bronchial  catarrh,  suffocation  (asthma),  and  intestinal 
catarrh,  as  the  usual  and  most  common  symptoms,  whose  general 
character  inclined  occasionally  more  to  that  of  inflammatory  affec- 
tions, and  again  to  septicaemia. 

Concerning  the  spread  of  influenza  between  the  years  1805  and 
1830  the  following  may  be  briefly  mentioned.  After  the  influenza 
had  appeared  generally  in  the  West  Indies  and  in  Spain,  during  the 
winter  of  1805  to  1806,  it  made  its  appearance  again  in  Eussia  in 
September,  1806,  showed  itself  in  November,  1806,  in  Germany  and 
France,  and  in  Italy  in  January. 

In  the  year  1807  the  influenza  was  generally  disseminated 
throughout  North  America.  It  broke  out  in  Massachusetts  in  Febru- 
ary, in  the  other  New  England  States  in  the  spring,  and  in  the  west- 
ern part  of  America  in  the  autumn.  In  November  and  December  of 
1807  it  prevailed  in  Scotland  and  England,  being  still  present  in 
Newcastle  in  January,  1808.  According  to  Sigaud,  the  influenza  next 
appeared  in  Brazil  in  the  year  1811. 

In  the  autumn  of  1815  we  find  it  again  in  North  America,  ap- 
pearing in  Boston  in  September  of  this  year,  in  the  following  month 
in  New  York,  during  the  winter  in  Pennsylvania.  In  February, 
1816,  it  visited  the  State  of  South  Carolina,  and  was  present  at  the 
same  time  in  Brazil. 

During  the  years  1824,  1825,  and  1826  influenza  again  visited  the 
United  States ;  it  was  present  in  Boston  in  October,  in  the  following 
month  in  New  York,  in  September  in  Philadelphia.  In  January, 
1828,  it  showed  itself  in  Georgia  and  Alabama,  in  February  on  the 
Atlantic  seaboard  as  well  as  in  the  eastern,  northern,  and  western 
parts  of  the  United  States.  In  May  it  was  present  in  Mexico,  in 
September  in  South  America  (Peru).     In  1827  the  influenza  was  also 
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ej)idemic  in  Siberia  and  Kussia  during  tlie  months  of  January  and 
February,  without,  however,  spreading  to  the  rest  of  Europe. 

Epidemic  of  1830-32. 

According  to  Bennet,  the  influenza  prevailed  in  China  in  January, 
1830,  as  also  in  the  month  of  September  of  this  year  in  the  Philip- 
pine Islands,  and  especially  in  the  city  of  Manila,  from  which  place, 
according  to  most  historians,  this  epidemic  is  said  to  have  taken  its 
start. 

Two  months  later,  namely,  in  November,  1830,  the  occurrence  of 
the  influenza  was  reported  in  Moscow;  in  Januar^^  1831,  it  arrived  at 
St.  Petersburg,  and  at  the  same  time  it  prevailed  on  the  islands  of 
Borneo  and  Sumatra;  Java  was  visited  by  it  in  March.  In  the 
mean  time  the  influenza  found  its  way  from  Russia  through  the 
Russian  Baltic  provinces,  and  entered  Germany  by  way  of  Poland 
(Warsaw) ;  it  appeared  in  eastern  Prussia  and  Silesia  in  Ax^ril,  1831, 
spreading  in  May  and  the  two  following  months  over  the  whole  of 
Germany.  In  June  and  July  it  prevailed  in  France,  England,  Scot- 
land, Sweden,  Belgium,  and  Switzerland,  reaching  Italy  in  November. 
In  December,  1831,  we  find  the  disease  present  in  Naj^les  and  in 
Sicily;  in  January,  1832,  it  appeared  in  Sixain  (Gibraltar).  With 
this,  the  epidemic  terminated  its  career  in  Europe. 

In  February,  1832,  we  hear  of  the  disease  in  America,  in  the 
State  of  Georgia,  after  it  had  alreadj^  invaded  New  Jersey  three 
months  i)reviously  in  November,  1831,  and  made  its  second  api^ear- 
ance  in  Philadelphia  in  January. 

If  we  take  Manila  as  its  place  of  origin,  this  epidemic  travelled  in 
general  from  east  to  west.  For  it  broke  out  in  Manila  in  September, 
reached  Russia  in  November,  Germany  in  April,  and  Belgium  and 
France  in  June;  it  then  branched  off  to  the  right  and  left  (Denmark, 
England,  and  Italy,  similar  to  its  march  previously  from  Manila  to 
Borneo,  Sumatra,  etc.),  and  in  January  it  had  reached  as  far  as  Gib- 
raltar, in  Spain.  Three  months  earlier,  in  November,  1831,  it  was 
already  present  in  North  America,  i:)revailing  in  Georgia  in  the 
month  of  February,  1832,  and  again  reached  Asia  (upper  India)  in 
the  same  year.  Thus,  the  epidemic  finished  its  course  around  the 
earth,  in  this  march  from  east  to  west,  from  September,  1830 
(Manila),  to  April,  1832  (upper  India),  in  about  two  and  a  half  years. 

The  influenza  took  exceptionally  long  to  travel  from  Manila 
(September,  1831)  to  the  neighboring  islands  of  Borneo  and  Suma- 
tra (January  of  the  following  year),  while  it  reached  Moscow  in 
November,  1831. 
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Except  for  this  we  do  not  find  anything  very  interesting  recorded 
about  this  epidemic.  Its  morbidity  was  again  enormous.  The  dis- 
ease, according  to  Kahlert,  made  no  distinction  between  age,  sex,  or 
rank,  but,  according  to  Leberecht,  persons  of  middle  age,  especially 
women  in  the  climacteric  period,  were  attacked  with  especial  fre- 
quency, and,  according  to  Krimer,  children  under  fourteen  years  of 
age  and  adults  over  forty -five  years  were  spared  by  the  influenza. 
In  Paris,  where  it  remained  nearly  an  entire  year,  the  number  of 
deaths  in  that  period  is  said  not  to  have  been  larger  than  usual. 

Heidenreich '"  distinguished  four  varieties,  the  catarrhal,  nervous, 
gastric,  and  inflammatory  forms. 

Epidemic  of  1838. 

This  was  another  pestilential  march  through  upper  Asia,  Europe, 
and  North  Africa.  America,  so  far  as  we  know,  escaped;  so  it  seems 
that  this  epidemic  was  confined  to  the  Eastern  Hemisphere.  Never- 
theless, the  literature  on  this  epidemic  is  much  more  voluminous  than 
that  of  the  previous  one  of  the  years  1830-32,  for  which  Hirsch  men- 
tions some  fifty  authorities,  while  the  number  of  authorities  cited 
by  Hirsch  for  the  epidemic  of  1833  reaches  the  figure  of  one  hundred. 
It  is  most  probable  that  the  epidemic  of  1833  also  had  its  origin  in 
Asia,  for  we  know  that  the  influenza  reigned  in  upper  India  in  De- 
cember, 1832,  and  a  few  weeks  later,  in  January,  1833,  we  alYeadj 
meet  with  it  in  Russia,  as,  for  example,  in  Moscow,  St.  Petersburg, 
and  Riga. 

Just  as  in  the  beginning  of  the  year  1831  (the  last  epidemic  also 
attacked  St.  Petersburg  in  January,  there  had  passed  therefore  for 
St.  Petersburg  since  then  exactly  two  years),  the  influenza  now  begins 
its  march  from  Russia,  through  Europe,  etc. 

The  disease  reached  Memel,  in  Prussia,  near  the  frontier,  in 
February,  spreading  in  March  (Berlin)  and  in  the  following  months 
over  the  whole  of  Europe.  At  the  same  time  it'  made  a  wide  detour 
to  the  south  and  southeast,  invading  Odessa  on  the  Black  Sea  in 
February,  Brody,  in  Galicia,  in  the  same  month;  in  March  it  pre- 
vailed in  Constantinople,  and  travelled  in  this  month  as  far  as  Syria 
and  Egypt.  The  northern  countries,  Denmaik  and  Sweden,  were  in- 
vaded in  March  and  April.  In  April  influenza  also  visited  Hungary 
(Pesth),  France  (Paris),  and  Great  Britain  (London,  Edinburgh). 
In  Italy  it  made  its  appearance  first  in  May,  in  June  it  invaded 
the  Netherlands,  in  Sei)tember  Switzerland,  and  by  November  it  had 
passed  through  the  whole  of  Italy  as  far  as  Sicily,  where  this  epi- 
demic terminated. 
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All  the  historians  agree  as  to  the  imexampled  morbidity  observed 
in  this  epidemic.  In  St.  Petersburg,  "not  one  person  escaped  the 
influenza"  (Lichtenstaedt) .  In  Prague,  "  scarcely  a  house  was  spared 
by  the  plague"  (Kahler).  Hufeland  mentions  that  in  St.  Petersburg 
10,000,  in  Memel  8,000  out  of  10,000,  in  Berlin  at  least  50,000 
inhabitants  were  attacked.  The  Gazette  31edicale  gives  the  figure 
of  morbidity  as  four-fifths  of  the  whole  number  of  inhabitants  of 
Paris.  In  Konigsberg,  according  to  Hufeland,  parents,  children, 
and  servants  were  frequently  smitten  with  the  disease  at  the 
same  time,  so  that  strange  help  had  to  be  obtained  for  the  family. 
Metzger  had  made  a  similar  observation  concerning  the  epidemic 
of  1782. 

A  marked  increase  of  mortality  was  noted  in  Konigsberg,  where 
one  hundred  and  five  persons  died  during  the  last  week  of  March, 
while  only  about  forty  to  fifty  deaths  usually  occurred  in  this 
month. 

According  to  Kahler,  the  sequelae  of  influenza  caused  many  deaths 
in  Prague,  and  Rafanovic  estimates  the  mortality  during  the  epi- 
demic of  1830-33  to  have  been  about  one-seventh  of  all  that  were 
taken  ill  (cited  by  Hermann).  On  the  whole,  however,  the  mortality 
was  not  much  increased  b}^  the  influenza  in  this  year,  and  in 
Bohemia,  it  is  said,  the  mortality  was  even  less  than  usual.  One 
fact  should,  furthermore,  be  mentioned,  namely,  the  observation 
was  made  that  other  diseases  during  the  influenza  epidemic  dimin- 
ished in  frequency  and  violence;  this  was  true  in  Austria  and 
Bohemia,  as  well  as  in  Konigsberg. 

Concerning  the  etiology,  it  may  be  mentioned  that  Hufeland  '"  be- 
lieved it  to  be  due  to  air-infection,  and  Zlat(jrovicli "  attributed  it  to 
telluric  influences,  and  was,  furthermore,  of  the  opinion  that  the  epi- 
demic became  more  violent  when  the  moon  was  nearest  the  earth. 
In  concluding  the  account  of  this  epidemic,  we  may  also  mention 
that  in  the  following  year,  that  is,  1834,  influenza  raged  in  Cayenne 
in  January,  in  Calcutta  in  February,  and  in  Brazil  (Bio  de  Janeiro) 
in  December. 

Epidemic  of  1836-37. 

This  again  ravaged  particularly  the  Eastern  Hemisphere.  It  ap- 
peared in  Europe  first  in  Russia  (St.  Petersburg)  in  December,  1836. 
One  mouth  previously  it  had  already  visited  lower  India  and  the 
Island  of  Java,  contemporaneously  prevailing  in  the  southern  point 
of  Africa  (Capetown).  In  Sydney,  Australia,  the  disease  is  said  to 
have  been  present  in  October.  The  question  as  to  the  starting-point 
of  the   epidemic   seems  to  be  rather   obscure,   unless  we  refer  its 
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origin,  analogous  to  tliat  of  the  i)receding  epidemics,  to  Asia,  namely, 
in  India  and  Java  in  November,  1836. 

Nearly  at  the  same  time  that  it  appeared  in  St.  Petersburg,  the 
scourge  invaded  Sweden,  Denmark,  Germany  (Berlin) ,  and  England. 
In  January,  1837,  it  again  visited  Egypt  and  Syria,  as  also  France, 
Ireland,  the  Netherlands,  and  Switzerland.  In  February,  1837,  the 
disease  reached  upper  Italy,  also  Spain  and  Portugal;  in  March 
it  was  still  present  in  some  parts  of  Southern  Europe  and  in 
Switzerland ;  in  July  it  appeared  in  the  Faroe  Islands.  According 
to  Hirsch,  the  influenza  prevailed  also  in  Mexico  in  March,  1837; 
the  morbidity  was  again  very  high.  One  of  the  historians,  who  had 
personal  experience  of  this  ej)idemic,  was  Gluge.  He  says,  among 
other  things,  that  two-thirds  of  the  scholars  were  absent  from  the 
Gymnasia  in  Paris;  that  among  1,200  patients  who  reported  to  the 
Central  Bureau  in  Paris,  there  were  1,050  suffering  from  influenza, 
and  in  Berlin  about  40,000  patients  suffered  from  the  disease.  The 
epidemic  was  also  very  prevalent  in  Milan,  Siena,  Home,  Bologna, 
and  Pisa  (Petrequin'^).  In  Vienna  only  very  few  persons  escaped 
entirely  in  1837  (Sterz).  The  influenza  also  prevailed  throughout 
the  whole  Prussian  army. 

Most  of  the  patients  were  adults  from  twenty  to  forty  years  of 
age,  and  of  these  more  women  than  men  were  attacked.  Curiously, 
however,  the  physicians  of  Wtirtemberg  speak  of  the  great  dissemi- 
nation of  the  disease  among  children. 

In  Paris  and  London  the  mortality  was  considerably  increased 
by  the  influenza  of  this  year.  Hermann  even  asserts  that  in  Dublin 
about  forty  thousand  persons  (?)  fell  victims  of  the  disease. 

In  London  there  died,  during  the  week  ending  January  24th,  1837, 
a  total  of  871  persons,  and  among  these  deaths  there  were  295  from 
diseases  of  the  respiratory  organs ;  during  the  week  ending  January 
31st,  out  of  a  total  of  860  deaths,  there  were  309  from  diseases  of  the 
respiratory  organs. 

The  complication  most  frequently  present  in  this  epidemic  was 
pneumonia.  French  authors  were  the  first  who  had  their  attention 
drawn  to  the  peculiarity  of  the  pneumonia  of  influenza  and  pointed  it 
out.  According  to  Piorry"  the  latter  differs  from  ordinary  pneumo- 
nia, in  the  first  j^lace,  by  its  complicating  a  bronchitis,  by  its  gradual 
develojjment,  and  by  the  peculiar  physical  signs  in  the  lungs ;  the  re- 
spiratory murmur  is  at  first  diminished,  later  it  becomes  absent  alto- 
gether, then  bronchial  breathing  appears,  without  the  recognition  of 
dulness  or  crepitant  rales,  as  we  find  in  true  pneumonia.  According 
to  Nonat, ""  the  x>neumonia  of  influenza  rarely  makes  its  appearance  be- 
fore the  second  or  third  day  of  tlie  influenza;  occasionally  even  after 
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five  to  six  days,  Nonat  liimself  could  frequentlj'  demonstrate  only 
rlionchi  and  rattling  sounds  over  the  whole  lung.  Out  of  sixteen 
patients  eight  died.  According  to  Vigla"  influenza  aggravated 
chronic  diseases  of  the  respiratory  tract,  especiallj^  tuberculosis  of 
the  lungs ;  it  also  had  a  bad  influence  on  the  nervous  system,  espe- 
cially the  spinal  cord. 

The  following  oth-er  comijlications  or  sequelae  were  observed: 
Psychoses,  for  example,  mania,  neuralgia,  apoplexy,  paresis,  paraly- 
sis, swelling  of  the  parotid  gland,  meningitis,  abscess  of  the  ear, 
uterine  hemorrhage  and  abortion,  miliaria  and  urticaria.  As  re- 
gards the  general  symptom  complex,  we  may  quote  the  words  of 
Petrequin  as  follows :  "  In  all  cases  there  was  observed  by  the  physi- 
cians a  functional  disturbance  of  the  nerve  centres  previous  to  the 
local  symptoms.  No  matter  how  diverse  the  other  symptoms  of  the 
disease  may  have  been,  one  organ  always  seemed  to  be  attacked, 
namely,  the  brain  and  spinal  cord;  to  this  there  were  added,  as  the 
most  frequent  complication,  the  disturbances  of  the  chest  and  abdom- 
inal organs." 

In  regard  to  the  occurrence  of  influenza  during  the  years  1838  to 
1847,  the  following  brief  resume  must  suffice.  Nearly  every  year  of 
this  period  furnished  its  epidemic  of  influenza,  the  year  1840  alone 
excepted ; 

The  disease  prevailed,  according  to  Hirsch : 

In  1838 — in  February,  on  the  Island  of  Bourbon  and  in  Iceland ; 
in  November,  in  Australia  (Sydney)  and  New  Zealand. 

In  1839 — in  Abyssinia. 

In  1841 — in  January  and  February,  in  Germany;  in  March,  in 
Germany  and  also  in  Hungary  (Pesth);  in  April,  in  Germany,  Hun- 
gary, and  Ireland  (Dublin). 

In  1842 — in  January,  in  Belgium;  in  March,  in  England  (Lon- 
don); in  the  spring,  in  France  (Paris),  also  in  Egypt  and  Chili. 

In  1843 — in  March,  in  Germany,  England,  and  Iceland;  in  April, 
in  France  (Paris) ;  in  May,  in  Northern  Siberia ;  in  the  summer,  in 
North  America  greatly  disseminated,  during  June  in  the  New  Eng- 
land States,  New  York,  and  the  West;  during  July  in  Pennsylvania, 
the  Middle  and  Southern  States,  Virginia;  and  during  August,  in 
South  Carolina. 

In  1844— in  January,  in  Germany  and  England;  in  February,  in 
France  and  Switzerland ;  in  November,  in  Caj^enne. 

In  1845 — in  January,  in  Germany  and  in  Switzerland. 

In  1846  -47 — in  winter,  in  England,  Denmark,  Belgium,  Switzer- 
land, and  France  (Paris);  in  February,  in  Russia;  and  March  and 
August  in  Turkey  (Constantinople). 
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According  to  Doellinger,  "^  the  influenza  also  prevailed  in  Brazil 
(Kio  de  Janeiro)  in  tlie  winter  of  1846-47,  where  the  name  of  "  polka 
fever"  was  given  to  it. 

Epidemic  of  1847-48. 

With  the  exception  of  St.  Croix,  St.  Vincent,  and  a  few  other 
West  India  islands,  the  Eastern  Hemisphere  was  the  chief  sufferer  in 
this  epidemic.  As  mentioned  above,  the  disease  prevailed  in  Con- 
stantinople in  August,  1847.  In  September  and  October  it  visited 
the  south  of  France.  Soon  after  it  appeared  in  Germany,  where  it 
became  general  in  November,  December,  and  January ;  at  the  same 
time  it  was  disseminated  in  the  other  countries  of  Europe :  the  Neth- 
erlands, Denmark,  and  Great  Britain.  In  December  the  influenza 
travelled  to  Switzerland,  to  upper  Italy  and  the  Kiviera,  to  Spain 
(Madrid),  as  also  to  Greece,  Egypt,  and  Algiers.  In  the  same  month 
it  visited  the  north  of  France  (Paris)  and  Scotland.  In  January  we 
find  the  disease  present  in  lower  Italy  and  the  south  of  Germany. 
This  epidemic,  like  the  previous  ones,  showed  a  high  morbidity. 
According  to  Marc  d'Espine,"  there  were  attacked  by  the  influenza: 
in  Paris,  one-fourth  to  one-half;  in  Geneva,  one-third  of  the  whole 
population;  in  London,  about  two  hundred  and  fifty  thousand  per- 
sons are  said  to  have  been  seized  with  it. 

Among  the  adult  influenza  patients,  there  are  said  to  have  been 
more  women  than  men ;  according  to  Canstatt,  there  were  proportion- 
ately more  children  than  adults  attacked. 

One  fact  is  dwelt  on  strongly  in  this  epidemic,  namely,  the  in- 
creased mortality.  Peacock  says  that  the  mortality  was  raised  in 
children  83  per  cent. ;  in  persons  from  fifteen  to  sixty  years  of  age, 
104  per  cent. ;  in  persons  over  sixty  years  of  age,  247  per  cent. 

Lombard's  report  of  the  desolation  caused  by  the  disease  in  Bel- 
gium characterizes  influenza  as  a  disease  which  should  not  be  lightly 
spoken  of. 

Epidemics  feom  1850  to  1889. 

In  the  beginning  we  may  mention  that  the  influenza  made  its  ap- 
pearance very  frequently  during  this  period,  at  some  point  nearly 
every  year,  covering  larger  or  smaller  territories.  During  this  time 
there  occurred  some  quite  extensive  epidemic  invasions  in  1850-51, 
1855,  1857-58,  and  1873-75,  but  they  do  not  compare,  as  regards  ex- 
tent and  intensity,  with  the  already  mentioned  pandemics  of  our 
century-1831,  1833,  1837-38,  and  1847-48. 

In  the  winter  of  1850-51,  the  influenza  prevailed  throughout  the 
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whole  of  America ;  in  December  it  occurred  first  in  Martinique,  and 
tlien  travelled  over  the  western  coast  of  South  America,  from  Peru 
to  the  lower  part  of  Chili. 

In  Januarj'^  it  visited  North  America  (California),  beginning  in 
this  month  also  in  Euroj)e,  where  it  first  invaded  Germany  and 
Sweden  in  February,  and  in  March,  France  (Paris)  and  Italy,  as 
well  as  the  north  of  Africa  (Egypt). 

In  the  year  1852  we  find  influenza  present  in  Australia  and  in 
Tasmania,  as  well  as  in  the  South  American  states  of  Peru  and  Chili 
as  in  the  previous  year. 

Influenza  was  present  in  May,  1853,  in  the  Faroe  Islands.  One 
year  later  it  prevailed  in  some  districts  of  Bavaria. 

In  the  year  1855  Europe  especially  was  invaded  by  the  influenza, 
and  that  with  an  enormous  rax^idit}',  for  in  January  this  disease  pre- 
vailed in  St.  Petersburg,  and  had  reached,  by  way  of  Germany  in  the 
same  month,  both  the  Netherlands  and  Italy,  including  even  Naples, 
which,  as  a  rule,  was  visited  much  later. 

According  to  Doellinger,"  the  disease  also  prevailed  in  Brazil 
(Rio  de  Janeiro)  in  June  of  the  same  year,  curiously  though  only 
among  the  whites,  while  the  blacks  were  not  at  all,  and  the  mixed 
races  only  xevj  rarely  affected. 

In  the  epidemic  of  the  j-ear  1857-58,  both  hemispheres  were 
again  the  sufferers,  the  Western  as  well  as  the-  Eastern,  which  led 
Seifert  to  call  it  "  one  of  the  greatest  of  epidemics."  The  disease  oc- 
curred first  in  America,  in  August  in  Panama,  in  Sei)tember  in  the 
West  Indies  and  along  the  western  coast  of  South  America  (Chili 
and  Peru) ,  as  well  as  in  British  America  (Vancouver's  Island).  In 
the  Eastern  Hemisphere  it  was  confined  to  Euroj^e.  In  December, 
it  iDrevailed  there  successively  in  Russia,  Germany,  Belgium,  and 
France;  in  January,  it  had  reached  Italy  (Naples);  in  the  middle  of 
February,  Greece  (Athens).  The  epidemic  was  attended  by  a  verj^ 
high  rate  of  mortality  in  Rome  and  Naples ;  in  Rome  it  is  said  to 
have  been  even  higher  than  at  the  time  of  the  cholera.  In  Strasbourg 
also  the  mortality  is  said  by  Wolff  to  have  been  excessive. 

As  regards  the  nature  of  influenza,  the  views  of  Hagen,  founded 
upon  a  study  of  this  epidemic,  which  are  also  indorsed  by  several 
recent  authors,  maj'  be  briefly  mentioned.  He  believes  influenza  to 
be  miasmatic-contagious,  the  contagion  being  develoj^ed  by  the  pa- 
tient himself.  A  certain  amount  of  this,  which  accumulates  in  the 
air,  may  then  cause  an  epidemic  in  different  localities ;  it  cannot, 
however,  be  transferred  from  one  patient  to  another. 

In  the  following  ten  years  (1860-70)  influenza  made  its  appearance 
very  irregularly.     In  June  and  Juh',  1860,  it  appeared  on  the  conti- 
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nent  of  Australia,  as  also  in  Tasmania.  In  December  of  the  follow- 
ing year  it  presented  itself  in  North  America  (Philadelphia) .  In  the 
year  1862  it  prevailed  in  January  in  the  Bermuda  Islands,  as  also  in 
the  Netherlands  (Rotterdam) . 

In  the  winter  of  1863-64  an  epidemic  of  influenza  api)eared  in 
New  Caledonia  and  also  in  California,  then  in  France  (Paris)  and 
Switzerland,  in  May  also  in  Africa. 

In  the  year  1866  influenza  prevailed  in  Paris,  in  May  in  London, 
in  December  it  appeared  on  the  islands  of  Reunion  and  Mauritius. 

France  (Paris),  Germany  (Stuttgart),  Belgium  (Ghent)  were 
again  invaded  in  February,  March,  and  April  of  1867  ;  in  the  follow- 
ing year  the  disease,  so  far  as  is  known,  appeared  only  in  Turkey. 

In  January,  1870,  influenza  again  presented  itself  in  Russia.  It 
also  visited  Denmark,  Sweden,  and  individual  cities  in  Germany  in 
the  same  year. 

In  1870  the  disease  was  present  in  Norway,  and  then  it  did  not 
appear  epidemically  again  until  1873  when  it  prevailed  from  January 
to  March.  During  the  winter  of  1874-75  it  occurred  extensively  in 
America,  and  it  also  spread  in  this  winter  to  Germany,  France,  and 
Sweden.  In  1873  it  prevailed  in  the  United  States,  being  generally 
disseminated  through  Pennsylvania,  Ohio,  Virginia,  Illinois,  Iowa, 
Michigan,  Wisconsin,  Minnesota,  Missouri,  Alabama,  Louisiana, 
and  Texas,  and  in  the  winter  of  1874-75  nearly  all  these  States  were 
attacked  for  the  second  time. 

In  the  spring  of  1879  influenza  again  visited  America.  In  St. 
Petersburg  it  showed  itself  anew  each  year,  from  1885-88.  In  the 
spring  of  1889  it  visited  Greenland  and  the  Hudson  Bay  territory, 
and  in  the  month  of  May  of  this  year  again  invaded  Russia,  espe- 
cially Bokhara.  From  here  we  find  the  great  influenza  epidemic  of 
1889-90  take  its  origin,  exceeding  by  far  any  previous  invasion  of  the 
disease. 

Epidemic  of  1889-90, 

As,  after  a  short  lull  the  storm  rages  anew  over  the  land,  so  this 
influenza  epidemic  broke  forth  from  the  East,  and  overwhelmed  the 
world  in  a  pandemic  such  as  had  never  before  been  seen. 

The  high  flood  of  the  pandemic  flowed  over  the  whole  globe  in 
the  si)ace  of  a  few  months.  When  we  consider  the  manner  of  its  dis- 
semination, its  rapid  progress  causes  great  astonishment,  although  we 
are  accustomed  to  view  all  ])ossible  remarkable  phenomena  in  nature. 
This  flood,  however,  was  followed  by  many  small  currents,  which 
slowly  disappeared;  in  1893-94  another  influenza  epidemic  appeared 
in  many  j)laces,  and  was  rightly  looked  upon  as  a  recrudescence  of 


44  FINKLER— INFLUENZA. 

the  former  epidemic.  Intermediate  between  tliese  two  epidemics  of 
1889-90  and  1893-94  tliere  Las  not  been  any  period  of  time  alto- 
gether free  from  the  influenza.  Here  and  there  individual  cases,  or 
small  endemics,  have  been  separately  observed. 

In  the  first  half  of  the  year  1893  a  light  spring  epidemic  appeared, 
and  in  November,  1893,  a  larger  epidemic  began  to  spread  over 
Europe. 

A  sudden  increase  of  deaths  and  acute  diseases  of  the  respiratory 
organs  corresponds  to  this  outbreak.  In  the  third  week  of  Novem- 
ber, for  example,  there  were  observed :  in  Hamburg  202,  in  Frankfurt 
about  106,  in  the  district  of  Diisseldorf  27 ;  in  the  fourth  week  of 
November,  respectively  818,  248,  163  cases  of  influenza.  The  re- 
markable increase  of  deaths  was  first  observed  in  a  few  cities  of  Cen- 
tral and  Western  Europe,  later  also  in  the  northern  part.  Although 
it  existed  at  the  same  time  in  the  surrounding  countries,  an  importa- 
tion from  either  side  cannot  be  proven  with  certainty.  Rahts  leans 
to  the  view  that  a  simultaneous  outbreak  had  occurred  at  different 
parts. 

The  height  of  the  epidemic  was  rapidly  reached,  for  the  most  part, 
in  December.  In  individual  cities,  among  them  Munich,  Augsburg, 
Breslau,  and  Dresden,  the  mortality  figures  rose  for  the  second  time 
towards  the  end  of  the  epidemic.  The  extinction  of  this  epidemic 
took  place  in  March,  1894.  As  a  rule,  the  inhabitants  of  the  country 
seem  to  have  suffered  more  than  those  of  cities.  No  age  was  spared, 
but  persons  between  twenty  and  fifty  years  of  age  were  attacked  by 
preference.  No  trade  was  a  sure  protection.  It  is  mentioned  that 
the  postal,  telegraph,  and  railway  employees,  and  particularly  the 
travelling  personel  of  the  latter,  were  chiefl}^  attacked. 

The  great  pandemic  of  1889-90  gave  many  occasions  for  observa- 
tions which  are  of  the  greatest  importance  for  the  recognition  of  the 
epidemiology  of  influenza.  For  the  greatest  i:)art,  this  is  based  on 
the  fact  that  the  epidemic  gave  an  incentive  to  scientific  discussion 
with  a  special  impulse  to  collective  study,  and  thereby  to  a  proper 
estimation  of  individual  observation.  It  is  necessary,  therefore, 
to  the  scientific  treatment  of  the  influenza  question,  that  this  eju- 
demic  be  carefully  studied. 

In  the  last  quarter  of  the  year  1889  influenza  appeared  epidemi- 
cally, first  in  the  eastern  portions  of  Europe,  then  in  the  central  and 
western  portions.  During  the  first  months  of  the  year  1890  it  spread 
farther  and  farther,  travelling  through  all  the  countries  of  Europe, 
extending  to  America,  Africa,  and  Australia,  so  that  we  may  truth- 
fully designate  its  appearance  in  1889-90  as  "pandemic." 

We  are  able  to  trace  its  origin  in  Central  Asia.     In  the  second 
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half  of  May,  1889,  it  appeared  in  Bokhara,  dying  out  there  only  in 
August  of  the  same  year ;  it  then  travelled  to  Siberia,  where  (at 
Tomsk)  cases  of  influenza  were  observed  with  certainty  in  October, 
having  already  previously  invaded  the  Caucasus  and  Eurox)ean 
Russia. 

In  St.  Petersburg  it  spread  over  the  whole  city,  in  October,  1889, 
dying  out  only  in  December,  in  the  mean  while  extending  to  other 
cities  of  Russia,  also  to  Abo,  Stockholm,  Coj^enhagen,  Paris,  Berlin, 
Vienna,  Brussels,  and  London.  It  appeared  in  Asia  Minor  early 
in  January,  1890,  and  also  in  Rome,  Constantinople,  and  Athens. 
Towards  the  end  of  1889,  and  in  the  beginning  of  1890,  it  prevailed 
in  Fez  and  Tunis,  later  in  Mexico,  South  America,  and  Australia, 
thus  sparing  no  climate  and  showing  itself  in  hot  as  well  as  in  cold 
seasons,  in  the  plains  as  well  as  at  elevated  points.  In  all  places 
the  chief  commercial  cities  were  first  attacked;  and  thence  the 
plague  spread  to  other  localities,  and  lastly,  invaded  the  country 
districts. 

The  contagious  properties  of  influenza,  which  were  at  first  doubted 
by  many,  were  very  soon  established.  It  was  only  a  question  whether 
the  patient  alone  carried  the  infection,  or  whether  the  latter  was  dis- 
seminated by  the  clothing  of  healthy  i^ersons  who  had  come  in  con- 
tact with  patients  suffering  from  the  disease.  People  of  all  ages 
were  attacked,  those  in  all  conditions  of  life,  and  individuals  in 
every  trade.  The  course  of  the  disease  in  general  was  favorable  and 
also  quite  rapid ;  unfavorable  only  in  many  children  during  the  first 
few  years  of  life,  in  many  old  people,  in  many  debilitated  persons, 
and  especially  in  those  suffering  from  chest  affections. 

While  it  is  certain  that  the  first  cases  of  the  disease  occurred  in 
the  East,  and  that  the  plague  travelled  by  way  of  Asia  to  Russia  and 
the  rest  of  Europe  it  nevertheless  seems  that,  after  it  had  reached 
busy  Europe  the  avenues  of  trade  now  influenced  its  dissemination 
in  a  greater  degree,  as  to  its  direction  and  rapidity,  than  the  inclina- 
tion formerly  ascribed  to  it  of  travelling  from  East  to  West.  Its 
appearance  as  Siberian  fever  in  the  district  of  Viatka  in  Eastern 
Russia,  in  October  13th,  and  in  Tomsk  (Siberia)  aliout  October  28th, 
has  been  verified. 

Between  the  middle  and  end  of  October  the  first  cases  of  the  dis- 
ease appeared  in  St.  Petersburg,  and  in  the  beginning  of  November 
in  Moscow,  Wilna,  Riga,  and  Sebastopol.  In  rapidly  following  suc- 
cession the  surroundings  of  St.  Petersburg  were  invaded  by  the  epi- 
demic, and  in  the  latter  days  of  November  there  could  be  no  more 
doubt  about  the  outbreak  of  the  disease  in  Berlin, 

In  Germany,  Berlin  and  Charlottenburg  were  the  first  cities  to 
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be  attacked  by  the  disease,  preceding,  however,  by  only  a  few  days 
the  cities  on  the  shores  of  the  Baltic;  Danzig  and  Kiel  were  next 
attacked,  then  Altona  and  Potsdam  and  the  large  commercial  cities, 
Halle,  Leipsic,  Dresden,  Frankfort-on-the-Main,  Essen,  and  Dort- 
mund. By  this  time  such  a  number  of  large  foci  were  formed 
that  it  was  impossible  to  say  whence  arose  the  new  sources  of  con- 
tagion. 

Although  the  disease  in  Germany  invaded  so  many  localities  in  a 
short  time  that  the  individual  foci  could  not  be  distinguished  from 
each  other,  Ave  maj"  yet  gather  an  idea  of  the  velocitj^  of  the  dissem- 
ination from  the  following  statistics.  The  first  appearance  of  the  in- 
fluenza in  998  localities  distributed  over  the  whole  of  Germany  (cities 
and  \illages)  was  recorded  as  follows :  End  of  October,  in  150  locali- 
ties ;  beginning  of  November,  12 ;  middle  of  November,  16 ;  end  of 
November,  02;  beginning  of  December,  103;  middle  of  December, 
450;  end  of  December,  307;  beginning  of  January,  33. 

The  work  on  the  epidemic  of  gripjie  in  the  German  army,  1889-90, 
designates  the  ports  of  the  Baltic  as  the  door  of  entrance  of  the 
plague  for  the  German  garrisons,  and  shows  that  the  influenza  spread 
very  rapidly'  (in  five  weeks)  from  northeast  to  southwest,  to  the  most 
distant  points.  The  total  number  of  persons  affected  in  the  army  and 
navy  was  55,263,  or  10.5  per  cent,  to  the  Sixteenth  Army  Corps, 
20  per  cent,  of  the  two  Bavarian  corps;  the  mortality  was  0.1  i:>er 
cent. 

A  determining  factor  of  the  dissemination  of  the  epidemic  was  not 
the  weather,  but  human  intercourse,  and  especially  commerce.  We 
all  remember  the  "  explosive"  appearance  of  the  epidemic  in  numer- 
ous localities  at  the  same  time,  which  led  to  many  false  beliefs.  It 
was  believed  that  there  could  hardly  be  found  a  scale  to  measure  the 
velocity  of  its  progress.  Thus  Collin  remarked  before  the  Paris 
Academy  in  the  year  1889 :  "  The  grippe  is  independent  of  any  kind 
of  human  intercourse.  It  travels  through  densely  populated  locali- 
ties aDd  uninhabited  regions  with  the  same  velocity  as  light  and  air." 
It  is  not  to  be  marvelled  at,  that  the  newspajjers  of  that  period  also 
published  the  most  wonderful  flights  of  imagination,  that  the  germs 
of  the  disease  were  aeriform,  or  that  they  filled  great  spaces  in  high 
regions  like  cosmic  dust  to  be  precipitated  from  thence  on  to  various 
I)ortions  of  the  earth's  surface  at  the  same  time.  At  present,  we 
know  that  the  pandemic  is  not  more  quickly  disseminated  than  would 
be  possible  by  our  most  rapid  means  of  travel,  the  railroads  and  the 
ocean  steamers.  At  the  same  time,  however,  we  learn  that  the  pan- 
demic of  1889-90  travelled  far  more  rapidly  than  that  of  1830-31 ; 
another  proof  of  the  fact  that  its  dissemination  is  linked  to  com- 
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merce.     A  very  good  presentation  of  this  Las  been  given  by  Leicliten- 
stern  in  the  following  table : 


Jlonth. 

1830-31. 

1889-90. 

First 

Moscow - 

St.     Petersburg     Moscow     Curland 

Livland,  Finnland. 

Second .... 

Russia 

Berlin,   Paris,   Vienna    Sweden  Den- 

mark. 

Third 

St.  Petersburg 

London,    Holland,    Belgium,    Balkan 
states.  North  America. 

Fourth 

Curland  and  Li  viand.  . . . 

Capetown,  Egypt,  Honolulu,  Mexico, 

Japan,  Hong-Kong. 

Fifth 

Warsaw 

San  Francisco,    Buenos  Ayres,  India, 
Sierra  Leone,  Sicily. 

Sixth  

Eastern  Prussia  and  Silesia  .  .  . 

Chili,    Kameruu,    Zanzibar,    Basuto- 

land,  Tasmania. 

Seventh  .  .  . 

The  whole  of  Germany, 
land,  Denmark,  Vienna 

Finn- 

British  Bechuanalaud,  Barbadoes. 

Eighth . .    . 

Paris,    Belgium,   Sweden, 
land,  Scotland. 

Eng- 

Gold  Coast,  Natal. 

Ninth 

Switzerland 

Trinidad. 

Tenth 

Italy 

Iceland,  Madagascar,  China,  Senegal. 
Cashmere,  Katun  Alps. 

Eleventli . . 

Spain,  North  America 

The  dependence  of  the  spread  of  the  epidemic  on  commerce  is 
made  very  evident  by  the  fact  that  the  disease  frequently  spread 
more  rapidly  from  a  trading  centre  to  cajjitals  and  other  commercial 
cities,  than  from  the  latter  to  the  villages  in  their  vicinity.  Thus,  it 
happened  frequently  that  the  railroad  towns  were  earlier  attacked, 
while  places  having  but  little  commerce,  for  example,  towns  on  the 
Russian-German  frontier,  numerous  country  districts,  as  in  Thur- 
ingia,  and  the  Black  Forest  and  the  Bavarian  Forest,  were  visited 
only  at  a  late  period  by  the  scourge.  In  localities  sparsely  settled, 
and  in  widely  separated  villages,  the  influenza  frequently  spent  more 
time  in  spreading  through  a  small  territory  than  it  needed  for  its 
dissemination  to  all  the  chief  cities  of  Europe  and  even  to  cross  the 
ocean.  In  some  of  the  country  districts  in  England  the  influenza 
consumed  four  months  (December  to  March)  in  its  invasiou ;  while 
in  industrial  districts  a  few  weeks  only  were  needed  for  the  same 
purpose. 

We,  however,  meet  also  here  with  remarkable  differences,  as  is 
the  case  in  all  epidemics.  Influenza  being  preeminently  a  disease  of 
the  respiratory  organs,  it  is  easy  to  understand  that  external  fac- 
tors, such  as  the  weather,  etc.,  will  favor  or  retard  its  dissemination. 
This  is  especially  brought  to  our  notice  when  we  read  of  the  excep- 
tions to  the  general  rule  of  the  rapidity  of  dissemiuaticm  of  the  dis- 
ease. Thus  it  is  said,  for  example,  that  in  the  district  of  Bradwell, 
which  has  little  commerce   and  consists  of  widely  separated  farm- 
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houses,  a  very  rapid  dissemination  took  place,  whereas  elsewhere  in 
England  its  progress  was  remarkablj^  slow.  After  London  had  been 
infected  on  December  11th,  the  cities  of  Birmingham,  Manchester, 
Glasgow,  Sheffield,  Liverpool,  and  Edinburgh  were  not  invaded  until 
the  end  of  December  or  the  beginning  of  January. 

There  are  a  few  localities  which  entirely  escaped  a  visitation. 
These  w^ere  the  Isle  of  Man,  the  West  Indies,  the  Bahamas,  Grenada, 
St.  Lucia,  British  Honduras,  British  New  Guinea,  and  the  Sey- 
chelles. The  influence  of  commerce  was  well  shown  in  a  few  in- 
stances, in  which  influenza  occurred  only  late,  because  up  to  that 
time  there  had  been  an  entire  interruption  of  commercial  intercourse. 
The  island  of  Borkum  had  no  intercourse  with  the  mainland  from 
Christmas  to  January  5th  on  account  of  the  intense  cold.  On  this 
date  the  first  passenger  boat  arrived,  and  four  days  later  the  disease 
broke  out.  Vladivostok  and  the  Island  of  Saghalien  were  only  in- 
vaded in  the  spring  of  1890,  after  communication  by  boat  had  again 
been  opened.  In  some  villages  on  the  Weser,  which  had  been  cut  off 
from  all  communication  for  weeks  by  a  flood,  the  disease  did  not 
make  its  appearance  until  communication  was  opened  again.  The 
spread  of  influenza  bj^  bounds  and  leaps  is  also  i)robably  due  to  the 
irregularity  of  intercourse.  Thus,  it  is  certainly  curious  that  Paris 
and  London  were  earlier  visited  by  the  plague  coming  from  Russia 
than  many  cities  of  German3^  In  Boston  and  some  other  North 
American  cities  the  disease  appeared  earlier,  or  at  least  as  early 
as  in  England.  It  seems  to  have  visited  Boston  before  New  York. 
For  this  reason  some  authors  point  out  that  North  America  was 
probably  infected  by  way  of  Siberia,  from  the  west  therefore.  This 
probability  is  also  borne  out  by  the  fact  that  cases  of  the  disease  had 
already  occurred  on  a  steamer  which  was  under  way  from  Japan  to 
San  Francisco,  in  the  beginning  of  December.  Remarkable  as  these 
leaps  are,  they  do  not  prove  that  there  is  no  law  of  dissemination, 
and  are  not  inexplicable. 

Places  lying  along  large  commercial  routes  were  always  first  at- 
tacked, and  after  them  the  parts  having  little  business.  We  must  not 
forget  here  that  the  localities  having  constant  intercourse  with  the 
outside  world  in  all  probability  reported  the  first  cases  of  the  disease 
with  greater  promptness.  It  is  also  likely  that  the  first  cases  occur- 
ring in  such  places  where  a  physician  was  near  at  hand  were  more 
easily  recognized. 

All  the  facts  point  in  the  direction  that  commerce  exerts  an  impor- 
tant influence  in  the  dissemination  of  this  disease,  but  the  question 
remains  whether  other  influences  are  also  at  work. 
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In  reviewing  the  literature  of  former  periods  and  in  our  modern 
observations,  we  frequently  meet  witli  reports  of  strictly  local  epi- 
demics of  influenza,  confined  to  one  city,  to  circumscribed  portions 
of  a  city,  or  even  to  certain  liouses  in  one  or  several  different  dis- 
tricts. This  is  naturally  of  great  interest  from  many  points  of  view, 
and  we  are  confronted  at  once  with  the  important  question  whether 
this  pandemic  scourge  of  influenza,  as  it  occurred  in  1889-90,  could 
be  caused  by  the  same  bacillus  as  these  strictly  localized  or  house 
epidemics  or  endemics. 

Since  the  discovery  of  Pfeifler's  bacillus  we  ought  to  be  able  to 
decide  this  question  absolutely  and  without  difficulty.  But  as  a 
matter  of  fact  we  find  that  bacteriological  examinations  are  in  many 
of  these  cases  neglected,  and  we  possess  positive  evidence,  therefore, 
in  only  a  few  instances.  The  smaller  epidemics  of  1893-94  were  cer- 
tainly of  the  same  nature  as  the  great  epidemic  of  1889-90,  for  this 
has  been  demonstrated  both  clinically  and  bacteriologically.  That  it 
did  not  again  increase  to  such  a  pandemic  may  have  been  due  to  the 
fact  that  the  soil  was  not  favorable,  the  greater  number  of  people,  at 
least,  still  retaining  a  certain  degree  of  immunity.  I  am  inclined  to 
accept  the  view  of  Leichtenstern,  that  there  exists  a  pandemic  influ- 
enza caused  by  Pfeifi^er's  bacillus  and  also  an  epidemico-endemic  in- 
fluenza of  identical  nature  which  develops  after  the  pandemic  infec- 
tion has  run  its  course,  being  caused  by  the  germs  left  by  the  latter. 
This  idea  is  furthermore  corroborated  by  the  explanation  which  I 
have  given  below  of  chronic  influenza,  namely,  the  extraordinarily 
long  period  during  which  the  influenza  bacilli  may  exist  in  the  secre- 
tions of  the  patient. 

The  occurrence  of  various  forms  of  catarrhal  fever,  which  are  often 
called  grippe  or  influenza  by  physicians  and  laymen,  is  something 
altogether  different.  Sporadic  cases  of  coryza  and  bronchial  catarrh 
should  never  be  mistaken  for  influenza,  although  the  symptoms  of 
influenza  may  here  be  imitated  in  an  exquisite  manner.  I  have  ex- 
amined a  whole  series  of  such  cases,  but  have  never  been  able  in  a 
single  instance  to  demonstrate  Pfeiffer's  influenza  bacillus.  It  is  very 
important,  therefore,  that  we  should  strictly  separate  these  cases  of 
pseudo-influenza  in  their  etiological  relations  from  true  influenza. 

Etiology. 

That  influenza  is  a  contagious  disease  there  is  no  doiibt,  and  it 
can  therefore  be  si)read  only  by  human  intercourse.     The  examples 
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in  wliich  its  dissemination  lias  taken  place  solelj^  through  contact 
with  other  patients  are  man3%  It  is,  however,  also  possible  that  its 
dissemination  may  take  place  by  seemingly  healthy  persons,  for  the 
reason  that  a  person  may  have  the  symptoms  of  only  a  slight  catarrh, 
and  yet  be  suffering  from  influenza,  and  because,  on  the  other  hand, 
one  may  be  still  the  carrier  of  influenza  bacilli  a  long  time  after  he  has 
appareutl}^  recovered. 

Opposed  to  the  assumption  that  influenza  is  contagious,  many  still 
hold  to  the  miasmatic  theory  of  its  nature;  and  a  third  school  avoids 
many  difficulties  by  the  conception  that  it  is  a  miasmatico-contagious 
disease.  The  theory  of  a  miasm  is,  of  course,  based  on  the  i:)resump- 
tion  that  the  infectious  germ  has  an  ectogenous  existence.  The  studies 
of  the  bacillus  of  influenza  make  this  to  a  high  degree  imjDrobable, 
and  the  manner  of  dissemination  of  the  disease  seems  to  me  oj)posed 
to  the  fact  that  miasmatic  infection  is  necessary.  Nevertheless,  we 
cannot  probably  deny  that  when  influenza  first  attacked  man  the  germ 
must  have  been  of  a  miasmatic  nature.  On  this  question  there  have 
been  extensive  differences  of  opinion;  but  many  authors,  writing  dur- 
ing the  height  of  the  i^audemic,  have  deferred  discussion  of  the  ques- 
tion to  a  later  j^eriod,  holding  that  a  decision  could  be  arrived  at  only 
after  the  bacillus  of  influenza  had  been  isolated  and  its  character- 
istics had  been  demonstrated;  and  now,  after  we  have  discovered  the 
bacillus  of  influenza,  the  opinion  again  finds  expression  that  we  ought 
to  return  to  the  practical  studj^  of  the  pandemic.  Some  authors,  as 
we  have  said,  are  believers  in  a  miasm,  others  are  contagionists,  and 
a  third  group  leans  to  the  theory  of  the  miasmatico-contagious  nature 
of  the  disease.  In  the  latter  method  of  infection  there  is  still  another 
subdivision  made,  according  as  the  germs  are  believed  to  i)roduce 
their  effect  chiefly  by  direct  transmission  (contagion),  or  to  act  as  a 
miasmatic  poison.  We  shall  do  well  in  studying  the  mode  of  dissemi- 
nation, in  the  following  pages,  to  leave  aside  the  old  denominations, 
and  to  investigate  more  carefully  the  manner  in  Avhich  the  germs  of 
influenza  conduct  themselves  as  regards  their  entogenous-ectogenous 
existence. 

By  the  expression  miasm  we  mean  the  existence  ai)d  propagation 
of  the  germ  outside  of  the  human  body.  In  the  strictest  sense,  a 
miasm  can  pass  into  a  human  being  only  from  its  place  of  abode ; 
each  germ  which  causes  a  disease  must  have  obtained  its  infecting 
qualities  outside  of  the  body — properly  speaking,  must  have  even 
originated  there  also.  If  we  adhere  to  this  definition  of  the  mias- 
matic poison,  it  appears  very  evident  that  a  dissemination  of  influ- 
enza could  only  exceptionally  have  taken  place  in  this  manner.  In 
proof  of  the  theory  of  contagion,  that  is  to  say,  of  the  carrying  of  the 
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materies  morbi  by  human  beiugs  from  oue  locality  to  another,  we 
have  an  overwhelming  number  of  examijles.  Some  of  tliese  will  be 
mentioned  below. 

The  spread  of  the  disease  by  means  of  inanimate  objects  is  ex- 
tremely difficult  to  x^rove,  as  is  also  the  theory  that  healthy  individ- 
uals who  have  come  in  contact  with  influenza  x^atients  may  carry  the 
contagion.  For  the  latter  we  might  cite,  as  an  example,  that  a  phy- 
sician in  Sachsenburg  is  said  to  have  introduced  influenza  into  the 
prison.  He  began  treating  a  x^atient  suffering  with  influenza  at  an- 
other x)lace,  on  December  19tli,  and  on  December  20th  and  24th  made 
his  medical  rounds  in  the  institution.  On  December  26th  the  first 
symx^toms  of  the  disease  were  observed  in  a  few  x)risoners.  In  sux)- 
XJort  of  the  theory  of  infection  by  inanimate  objects,  an  examx^le 
occurriag  in  the  French  navy  may  be  mentioned.  An  officer  of  the 
shix)  La  Bretagne,  which  was  anchored  in  December,  1889,  in  the 
harbor  at  Brest,  became  ill  at  his  home  in  Brest  on  December  11th, 
three  days,  it  is  said,  after  the  arrival  of  a  number  of  packages  from 
Paris,  which  were  first  unpacked  by  the  officer.  These  x^ackages  then 
carried  the  disease  to  his  shix'j,  while  the  vessels  Borda  and  Austerlitz, 
which  were  anchored  beside  this  vessel,  are  said  to  have  escaped  the 
infection. 

Another  case  of  infection  by  the  living  is  furnished  in  the  history 
of  the  invasion  of  the  station  at  the  St.  Gothard  hospice.  The 
watchman  who  was  emx^loyed  at  this  hosx^ice  during  the  winter  had 
been  to  Airolo  where  influenza  extensively  raged,  and  after  a  visit  of 
some  duration  returned  from  here  to  the  hosxjice.  During  the  month 
of  January  not  a  person  ascended  the  mountain,  excex^t  this  watch- 
man ;  he  remained  perfectly  well  himself,  but  the  other  watchman, 
who  had  never  gone  down  to  the  valley  at  all,  became  ill  with  in- 
fluenza. In  this  case  the  infection  seemed  to  have  been  carried  in 
the  clothing.  Baumler  says  that  the  first  case  of  disease  in  Basle 
occurred  in  a  person  who  had  been  engaged  in  unx3acking  a  bale  of 
merchandise,  which  had  recently  arrived  Erom  the  greatly  infected 
Magazin  du  Louvre  in  Paris. 

The  inciihation  i^eriod  of  influenza  could  in  these  and  a  few  other  in- 
stances be  cxuite  definitely  determined.  In  the  German  collective  in- 
vestigation report  some  cases  are  recorded  in  which  the  disease  orig- 
inated in  a  family  in  consequence  of  a  definite  imx^ortation,  and  in  a 
number  of  instances  x^hysiciaus  were  able  to  determine  in  their  own 
I)ersons  how  many  days  after  they  had  visited  their  first  and  only 
case  of  influenza  they  themselves  were  attacked.  Based  on  these  ob- 
servations, tlie  x^fii'iod  of  incubation  was  declared  to  be  from  two  to 
six  days  in  length.     Very  rarely  it  was  as  brief  as  one  or  two  days. 
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Oilie  reporter  believed  that  tlie  incubation  period  might  be  only  half 
a  day,  as  he  was  stricken  with  influenza  on  the  night  following  his  visit 
to  the  first  influenza  patient.  It  is  quite  possible,  however,  that  he 
had  previously  been  exposed  to  contagion  without  being  aware  of  it. 
The  longest  period  that  has  positively  been  determined  is  seventeen 
days. 

Paul  L.  Friedrich  reports  numerous  cases  in  which  the  origin 
of  the  epidemic  was  clearly  determined  by  accurate  observations. 
Thus,  the  inhabitants  of  Rosenberg,  in  the  district  of  Heiligeuheil 
(Konigsberg),  were  indebted  for  their  epidemic  to  a  sailor  returning 
from  Dantzic.  In  Lubeck,  the  first  case  was  with  certainty  traced 
to  the  porter  of  a  hotel,  who  had  been  in  close  communication  with 
various  patrons  of  the  house;  his  illness  was  followed  within  a  few 
days  by  that  of  ten  of  th«  servants.  In  Hadersleben  (Sleswick), 
a  Swedish  steamer  hailing  from  Dantzic  brought  the  first  patients, 
from  whom  the  plague  rapidly  spread.  In  two  of  the  districts  of 
Silesia  two  i3ersons  arriving  from  Hamburg  were  the  proven  carriers 
of  the  disease  germ.  In  Kiestrup,  a  soldier  on  furlough  arrived 
from  riensburg  on  the  20th  of  December,  and  became  ill  on  the  22d ; 
his  illness  was  followed  on  the  23d  by  that  of  his  mother,  who  was 
the  first  one  in  the  village  to  have  influenza,  and  on  the  same  day 
his  father  also  sickened.  The  first  case  in  Silesia  was  that  of  a  stu- 
dent who  had  arrived  from  Kiel,  which  was  already  infected,  on  the 
15th  of  December ;  the  second  was  also  that  of  a  student,  who  had 
arrived  on  the  17th  of  December  from  Leipsic,  where  the  disease  had 
already  appeared. 

In  Strasbourg  a  lady,  who  had  come  from  Paris,  was  taken  ill 
in  a  hotel ;  a  servant  in  this  house  was  the  first  person  to  have  in- 
fluenza in  the  city.  In  the  village  of  Elbersdorf  a  recruit  absent  on 
leave,  in  Wurzbach  a  pharmacist  who  had  come  from  Erlangen, 
in  Muhlberg  a  man  from  the  neighborhood  of  Gera,  which  had  been 
infected  for  two  weeks,  were  ascertained  with  certainty  to  be  the 
first  cases  of  this  disease  and  the  sources  of  further  infection.  In 
Lucka  the  first  patient  suffering  from  influenza  was  a  traveller 
from  Berlin;  after  him  the  family  of  the  hotel-keeper  with  whom 
he  lodged  became  ill,  and  only  after  this  were  cases  of  influenza 
noticed  in  the  village.  In  Zeulenroda  a  merchaut  sick  with  in- 
fluenza arrived  on  the  20th  of  December  from  Berlin ;  the  first  cases 
in  the  village  appeared  in  his  family,  and  after  that  other  persons 
were  attacked  in  the  village.  In  Meisenheim  (Coblentz)  but  one 
house,  situated  on  a  farm  where  there  lived  only  a  few  families  in 
isolated  houses,  to  which  a  soldier  returning  home  from  his  garrison 
brought  the  disease,  was  visited  by  influenza;  all  the  members  of 
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the  family  m  this  house  became  ill,  the  other  houses  remaining 
free. 

In  the  governmental  district  of  Frankfort  the  disease  made  its 
appearance  simultaneously  in  the  families  of  two  large  landed  pro- 
prietors, who  lived  miles  apart  in  the  country,  but  who  had  both  been 
in  Berlin  about  the  same  time,  and  had  come  into  contact  with  per- 
sons suffering  from  influenza.  The  members  of  a  family,  living  alto- 
gether secluded  in  the  country  near  Konigsberg,  became  ill  immedi- 
atelj'  after  the  arrival  of  a  guest  from  the  infected  city  of  Konigsberg. 

In  Eubingheim  (Baden)  a  merchant,  Avho  a  few  days  previously  had 
been  on  business  in  Mannheim  where  the  influenza  already  prevailed, 
became  ill  with  the  disease  on  the  23d  of  December ;  on  the  24th  of 
December  his  wife  and  two  children  became  ill — these  three  patients 
were  the  first  cases  in  I^ubingheim;  after  this  the  influenza  spread 
over  the  whole  village  within  a  few  days. 

The  son  of  a  tenant  in  the  neighborhood  of  Boxberg  (Baden)  was 
taken  with  influenza  in  the  garrison  at  Wlirzburg,  and  came  home  on 
leave  of  absence;  two  days  later  all  the  members  of  his  family  became 
ill  with  influenza  in  short  succession;  the  farm  itself  and  the  entire 
neighborhood  had  up  to  that  time  remained  free  from  the  disease. 

The  first  patient  in  Ettlingen  was  an  elderly  gentleman,  who,  after 
returning  from  Berlin  four  days  previously,  where  he  had  spent  four 
days,  had  been  stricken  by  the  disease  on  the  11th  of  December. 
Three  days  later  his  daughter,  who  had  nursed  him,  became  ill,  and 
three  days  after  this  second  illness  the  female  servant  of  the  house. 
The  latter  was  taken  to  the  hospital,  and  was  placed  in  p.  ward  where 
another  girl  lay,  who  was  suffering  from  some  slight  surgical  affec- 
tion. This  other  girl  became  ill  on  the  third  day  following  the  recep- 
tion of  the  patient  having  the  influenza,  with  undoubted  symptoms  of 
this  disease. 

A  domain  lying  in  the  district  of  Saarburg,  aside  from  the  main 
routes  of  travel  and  many  kilometres  distant  from  any  town,  and 
whose  inhabitants  had  but  slight  intercourse  with  the  neighborhood, 
remained  altogether  free  from  the  disease  during  the  true  influenza 
epidemic.  In  the  middle  of  February,  when  the  plague  had  nearly 
died  out  in  that  part  of  the  world,  a  servant  from  a  mountain  village 
in  which  the  influenza  was  still  raging  arrived  at  the  domain.  This 
man  became  ill  on  the  day  following  his  arrival,  and  four  days  later 
four  other  servants  who  lived  together  with  the  patient  in  the  same 
house  were  attacked. 

Quite  noteworthy  are  also  a  few  experiences  gathered  in  the  gar- 
rison towns  of  the  German  army.  For  the  conditions  of  intercourse 
could  be  much  mo-re  closely  observed  among  the»troops  than  is  as  a  rule 
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possible  among  tlie  civil  population.  In  the  Eiglitli  Company  of  the 
137th  Regiment  which  had  its  headquarters  in  one  of  the  fortifications 
of  Strasbourg,  the  first  case  of  influenza  was  reported  on  January  4th, 
1890,  while  the  other  companies  of  the  battalion,  which  was  in  garri- 
son in  Strasbourg  itself,  had  already  been  visited  by  the  disease  on 
the  24th  and  28th  of  December,  1889.  That  first  case  in  the  fort  was 
in  the  person  of  the  orderly  sergeant  of  the  company,  who  daily  vis- 
ited the  city  for  the  purpose  of  distributing  the  parole,  and  who  had 
had  intercourse  with  influenza  patients.  From  this  time  the  epi- 
demic spread  throughout  the  fort.  An.  artilleryman  of  the  13th  bat- 
talion received  a  pass  to  Tubingen,  and  there  visited  relations  who 
were  suffering  from  influenza ;  on  his  return  he  met  a  comrade  of  his 
battalion.  Both  of  these  were  the  first  ones  of  the  battalion  who  were 
taken  ill  with  the  influenza ;  a  third  case  followed  in  the  barrack  of 
the  soldier  first  infected.  On  the  following  day  there  occurred  thir- 
teen cases  of  illness  in  the  already  infected  barrack,  and  three  in  the 
room  which  had  been  first  infected.  A  cavalry  captain  of  the  garrison 
at  Pasewalk  returned  home  from  Berlin  suffering  with  influenza ;  noth- 
ing was  known  of  influenza  in  the  village  at  that  time.  After  the 
captain  the  chief  staff  physician,  who  had  been  treating  him,  became 
ill,  and  then  the  sergeant  of  cavalry  of  the  squadron,  whose  presence 
the  captain  of  horse  had  commanded.  Next  the  wife  and  child  of  the 
chief  physician  of  staff,  and  a  gentleman  with  whom  the  latter  had  rela- 
tions, were  attacked.  From  this  time  the  epidemic  became  universal. 
Mau3'  instances  have  been  reported,  however,  in  which  the  evi- 
dence of  direct  contagion  is  wanting.  The  traditions  of  former  epi- 
demics also  are  that  influenza  was  characterized  especially  by  the 
rapid  spread  from  one  country  to  another,  and  l)y  the  sudden  ap- 
pearance of  the  disease  in  isolated  places.  This  belief  was  seemingly 
strengthened  in  the  great  epidemic  of  1889-90,  as  the  sudden  ap- 
pearance at  isolated  spots  was  so  striking  that  it  was  tliought  the 
germs  of  the  disease  had  suddenly  descended  like  a  cloud  out  of 
the  higher  air  strata.  When  it  was  known  that  a  number  of  cases 
of  influenza  had  broken  out  in  one  place  or  another,  and  other  vil- 
lages which  were  closely  situated  near  by  had  been  spared,  the 
impression  was  produced  that  the  germs  of  the  disease  had  fallen 
to  the  earth  in  local  showers,  as  it  were.  When,  however,  we  an- 
alyze more  carefully  the  beginning  of  the  individual  cases  of  ill- 
ness, we  are  convinced  that  the  disease  was  introduced  in  every  in- 
stance by  human  beings  coming  from  an  infected  locality.  When 
once  the  disease  was  introduced  in  a  place  it  often  spread  with 
great  rapidity,  Imt  a  lightning-like  diffusion,  such  as  is  often  de- 
scribed, has  in  reality  never  been  observed.     The  appearance  of  the 


epidemic  almost  at  tlie  same  moment  among  a  vast  number  of  inhabi- 
tants of  a  city  can  only  be  explained  by  tlie  fact  that  there  were  many 
single  foci  and  that  the  infection  spread  from  each  of  these  many 
centres  simultaneously.  This  mode  of  dissemination  was  mentioned 
as  probable  in  the  older  English  literature,  and  it  has  also  been 
demonstrated  positively  in  the  recent  epidemic. 

Baumler  narrates  how  the  disease  was  introduced  into  the  inn  on 
the  Felsberg  in  the  Black  Forest  (four  thousand  one  hundred  and 
fifty  feet  above  the  sea).  The  inn-keeper  had  acquired  the  disease 
himself  in  Freiburg  and  brought  it  home  with  him.  Then  his  sister, 
who  was  nursing  him,  sickened ;  then  the  servant  girl,  who  nursed  the 
latter;  the  male  servants  working  in  the  open  air  and  the  rest  of 
the  household,  who  were  kept  away  from  the  sick-room  i)urpo8ely, 
escaped. 

There  are  also  many  very  instructive  examples  of  the  importation 
of  influenza  into  prisons.  Kirn  states  that  in  the  state  i3rison  at 
Freiburg,  of  three  hundred  and  ten  prisoners  in  cells,  thirty  per  cent, 
became  ill ;  of  those  working  together  in  the  general  work-rooms  and 
in  the  hospital  fifty  per  cent. ;  of  the  servants  who  in  part  lived  in  the 
city,  seventy  per  cent. 

Dr.  Vanselow,  in  his  reports  on  the  female  prison  at  Cologne,  says 
that  the  first  case  was  that  of  a  female  watcher  who  had  spent  two 
days  away  from  the  prison.  Her  assistant  became  ill  two  days  later, 
and  the  epidemic  then  rapidly  increased  in  the  prison.  In  the  insane 
asylum  atErlangen  there  occurred  for  the  first  eighteen  days  cases  of 
the  disease  only  among  the  stafi^  who  had  come  in  contact  with  the 
outer  world,  but  afterwards  cases  of  the  disease  were  also  observed 
among  the  patients. 

Here,  therefore,  we  see  that  among  the  inmates  of  closed  institu- 
tions, those  were  attacked  first  who  were  in  communication  with  the 
outer  world.  In  monasteries  this  is  iDarticularly  noticeable;  those 
which  were  strictly  isolated  from  the  outer  world  escaped  the  pest 
even  in  the  midst  of  an  infected  city.  In  Luoco  Pio  Trivulcio  in 
Milan,  containing  four  hundred  and  eighty  inmates,  there  were  only 
four  cases  of  the  disease;  on  the  other  hand,  eight  cases  occurred 
among  the  thirty  servants.  Alancisi  writes  of  the  epidemic  of  1708 
that  the  Jiouses  and  the  prisons  of  the  inquisition  were  spared  by  the 
influenza. 

In  the  last  epidemic  the  fact  was  positively  determined  that  influ- 
enza Ijroke  out  on  vessels  only  after  it  had  been  imported  from  the 
laud.  On  lioard  of  the  St.  Gernuwi,  a  i^assenger  who  embarked  at 
Hantander  In-ought  the  disease  with  him,  which  then  spread  to  more 
than  one  hundred  and  fifty-four  passengers  and  forty-seven  sailors. 
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Klas  Linrotli  records  that  the  epidemic  originated  in  the  middle 
of  November,  1889,  at  Stockholm,  and  spread  from  there  first  to 
places  which  are  connected  with  it  by  railroad.  On  December  20th, 
the  epidemic  had  visited  108  out  of  129  places  having  railroads,  that 
is  84  per  cent.,  but  only  47  of  94  places  without  railroads,  thot  is,  50 
per  cent.  The  plague  visited  Lapland  much  later,  and  it  never  ad- 
vanced more  rapidly  than  the  means  of  intercourse  permitted  man  to 
travel. 

It  had  been  previously  argued  in  favor  of  the  miasmatic  nature 
of  influenza  that  persons  became  ill  under  such  circumstances  as 
seemingl}^  made  direct  contagion  imi30ssible.  As  a  prominent  ex- 
ample of  this  kind,  an  occurrence  which  took  place  on  April  3d,  1833, 
is  recorded.  The  influenza  was  raging  in  Devonshire,  and  while  the 
frigate  Siag  was  near  this  coast,  it  was  driven  back  b}'  a  wind ;  within 
half  an  hour,  it  is  said  forty,  after  two  hours  sixty,  and  on  the  follow- 
ing di2bj  one  hundred  and  sixty  cases  of  sickness  occurred  among  the 
sailors.  Proof  is  wanting  that  there  could  not  have  been  some 
communication  i:)reviously  with  the  land,  for  example,  through  the 
pilot. 

Ripperger  endeavors  to  prove  the  possibility  of  ectogenous  growth 
of  the  influenza  germ  indirectly,  a  method  which  is  by  no  means  so 
convincing  as  the  direct  observation  made  use  of  for  proving  con- 
tagion. He  lays  great  value  on  the  observation  that  the  number  of 
those  attacked  by  the  disease,  if  this  has  become  very  large  soon  after 
the  outbreak  of  the  epidemic,  does  not  increase  steadil}',  nor  is  it  even 
maintained  for  any  length  of  time  at  the  same  height.  Hipperger 
employed  for  the  investigation  of  this  question  the  record  of  the  daily 
reception  of  influenza  patients  in  the  public  hospital  at  Cologne,  the 
reports  of  Baumler  concerning  the  medical  clinic  of  Freiburg,  the 
statistics  of  admissions  to  the  army  hospital  and  the  two  general  hos- 
pitals in  Munich,  and  the  daily  reports  of  illness  among  the  employees 
of  the  Bavarian  state  railroads.  A  study  of  this  material  showed  in 
the  first  place  that  individual  cases  of  illness  precede  for  a  longer  or 
shorter  time  the  full  establishment  of  the  epidemic.  Then  it  was 
seen  that  the  number  of  cases  of  sickness  will  suddenly  rise,  to  fall 
again  as  a  rule  on  the  following  day ;  and  again  rise,  either  on  the 
next  or  the  following  day,  occasionally  later,  usuallj^  to  a  still  greater 
height  than  at  first.  This  is  again  followed  by  a  sudden  fall,  then 
again  a  rise,  until  the  highest  point  is  attained.  The  descending 
curve  is  similar  to  the  ascending,  but  only  as  a  general  rule  somewhat 
less  abrupt,  and  therefore  occupying  a  somewhat  longer  period  for  its 
completion.  The  epidemic  does  not  disappear  at  once  but  declines  as 
it  began,  sporadic  cases  occurring  at  the  end  as  in  the  beginning. 
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That  this  is  not  due  to  chance  is  shown  by  the  substantial  agreement 
in  all  the  collected  statistics. 

Ripperger  asserts  that  these  exacerbations  and  remissions  in  the 
number  of  daily  cases  positively  militate  against  the  view  of  a  purely 
contagious  element.  He  lays  stress  on  the  fact  that  we  cannot  look 
for  such  remissions  in  a  contagious  disease  but  rather  for  a  steady  in- 
crease in  geometric  progression,  and  so  believes  himself  justified  in 
assuming  an  ectogenous  growth  of  the  microorganisms.  The  germ  is 
taken  up  by  a  number  of  persons,  and  is  then  again  eliminated  from 
the  human  body  in  one  way  or  another.  Accordingly  we  may  assume 
two  propositions,  either  the  increase  of  the  disease  germ  takes  place 
outside  of  the  human  body,  that  is  it  is  ectogenous,  or,  while  this  has 
already  been  accomplished  in  the  human  body,  the  disease  germs  are 
yet  obliged  to  pass  through  an  ectogenous  stage  in  order  to  regain 
their  infectious  properties.  The  time  required  for  this  ectogenic 
growth,  or  perhaps  only  increase  in  virulence,  would  explain  the  re- 
mission in  the  number  of  cases  on  the  first,  second,  or  third  day. 
Each  infected  individual  would  then  himself  be  infectious,  but  only 
in  an  indirect  manner ;  for  every  infected  i^erson  carries  the  germs  of 
the  disease  within  himself  and  disposes  of  them ;  but  j)ersons  in  his 
vicinity  are  more  likely  to  become  infected  after  the  germ  has  passed 
through  its  ectogenous  stage  than  those  who  do  not  live  in  the  near 
neighborhood. 

Rollo  Russel  made  a  very  interesting  experiment  to  explain  the 
origin  of  the  influenza  epidemic  in  1889-90.  He  started  with  the 
fact  that  great  inundations  occurred  in  China  in  1888  by  the  over- 
flowing of  the  Yellow  River.  It  is  said  that  1,700,000  i^ersons  were 
drowned  at  this  time,  and  immense  regions  were  undoubtedly  inun- 
dated. Six  months  later  similar  enormous  floods  occurred  in  Man- 
churia. As  a  result  of  this  calamity  this  locality  was  visited  by 
a  great  famine  in  the  summer  of  1889;  cholera  also  appeared,  and 
during  the  winter  another  plague  caused  great  perturbation  among 
the  inhabitants.  During  the  summer  the  flooded  portions  dried  up 
and  were  covered  with  the  yellow  dust,  which  had  been  deposited  as 
slime  by  the  Hoang-ho.  The  dry  winds  now  drove  this  dust  in  such 
quantities  into  the  air  that  the  sun  was  obscured.  Thus  it  would 
seem  probable  that  the  innumerable  organic  germs  from  the  Yellow 
River  might  have  been  carried  over  a  great  extent  of  country. 

The  question  as  to  the  influence  of  the  seasons  and  the  weather 
on  the  j^revalence  of  grip])e  has  naturally  been  frequently  discussed. 
As  to  the  seamris,  we  find  that  epidemics  have  occurred  in  every 
month;  more  often,  it  is  true,  in  the  winter  than  in  the  summer. 
Hirsch  prejjared  a  table  of  all  influenza  epidemics  with  the  exception 
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of  the  last  one,  and  if  we  add  to  it  the  last  pandemic,  we  obtain  the 
jjercentage  of  epidemics  which  occurred  in  the  single  months,  as  fol- 
lows: January,  14. 38  per  cent. ;  February,  10.86  per  cent. ;  March, 
8.94  per  cent. ;  April,  7.03  per  cent. ;  May,  6.71  per  cent. ;  June,  5.43 
per  cent. ;  July,  6.07  per  cent. ;  August,  4.47  per  cent. ;  September, 
7.67  per  cent. ;  October,  7.67  per  cent. ;  November,  8.96  per  cent. ; 
December,  11.82  per  cent.  The  preponderance  of  epidemics  in  the 
n^inter  months  is  made  quite  evident  from  the  above.  It  is  undoubt- 
edly true  that  the  influenza  finds  then  the  most  favorable  conditions 
for  its  dissemination.  It  is  not  possible,  however,  to  determine  from 
this  the  time  of  origin  of  the  epidemic,  especially  as  we  are  ignorant 
of  the  locality  and  under  what  conditions  the  first  case  occurred.  We 
must,  of  course,  bear  in  mind  also  that  diseases  of  the  respiratory 
apparatus  are  notably  more  frequent,  when  unfavorable  climatic  con- 
ditions are  present.  We  agree  with  Hirsch,  that  the  maximum  fre- 
quency of  catarrhal  diseases  of  the  respiratory  organs  is  found  in  the 
higher  and  highest  latitudes,  but  that  unfavorable  conditions  of  the 
weather  in  equatorial  and  subtropical  regions  may  also  determine  the 
occurrence  of  these  diseases. 

The  at)iiospJicric  co)HUtio}}s  must  therefore  certainlj'  exert  a  great 
influence  on  the  dissemination  of  grippe,  but  we  cannot  as  yet  say 
what  special  meteorological  conditions  are  favorable  to  the  spread  of 
influenza.  High  barometric  pressure,  dryness  of  the  air,  absence  of 
precipitation,  fog,  will  not  in  themselves  account  for  the  appearance 
of  an  epidemic  in  all  cases.  The  onh'  conclusion  w^hich  may  be  per- 
mitted is  that  influenza  may  spread  at  all  times  and  in  all  weathers ; 
that,  however,  it  is  most  easily  disseminated  under  those  conditions 
in  which  the  respiratory  organs  are  most  severeh'  taxed,  and  there- 
fore are  most  prone  to  become  diseased.  Assmann's  observation  is 
worthy  of  record,  to  wit,  that  in  the  great  pandemic  of  November  and 
December,  1889,  a  verj^  unusual  drought  was  present  in  the  whole  of 
Eastern  and  Central  Europe,  throughout  Europe  a  protecting  cover- 
ing of  snow  was  absent,  and  everywhere  low-lying  clouds  and  high 
atmospheric  pressure  were  observed.  We  cannot,  however,  at  the 
present  time  at  least,  predict  the  appearance  of  an  influenza  ei)idemic 
from  any  existing  atmospheric  conditions. 

Still  more  difficult  is  it  to  discover  any  influence  on  the  disease 
exerted  by  telluric  conditions.  When  a  peculiar  susceptibility  of  the 
individual  races  in  former  epidemics  is  spoken  of — for  example,  that 
the  white  race  was  attacked  in  Kio  de  Janeiro,  the  mixed  races  less 
frequently,  the  black  race  not  at  all,  and  that  at  other  times  exactly 
the  reverse  is  asserted — we  must  remember  that  the  habits  and  con- 
ditions of  life  were  very  different  in  these  different  races,  and  such 
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are  undoubtedly  of  mucli  greater  influence  in  determining  inlection 
than  are  purely'  racial  susceptibilities. 

Another  question  is,  whether  any  special  age  i)redisi)oses  to  in- 
fluenza. In  the  pandemic  of  1889-90,  the  assertion  was  often  made 
that  children  under  five  or  six  years  of  age  were  as  a  rule  less  sus- 
ceptible to  the  disease.  Some  observers  hold  that  infants  are  nearly 
immune.  Flescli  reports  a  series  of  cases  in  which  nursing  mothers 
were  attacked  hy  influenza  while  the  children  at  the  breast  escaped, 
an  observation  which  is  corroborated  by  Fehling,  who  writes  that  not 
one  of  the  nursing  children  in  his  wards  took  the  disease,  notwith- 
standing that  they  were  nursed  b}'  mothers  suffering  with  influenza. 
Leichtenstern  also  remarks  upon  the  slight  suscejjtibilitj^  to  infection 
during  the  first  year  of  life.  The  statistics  of  past  epidemics  do  not 
give  us  any  special  information  concerning  the  relative  susceptibility 
at  different  ages,  and  the  attempt  has  therefore  been  made  to  collect 
such  statistics  concerning  the  ages  of  patients  admitted  to  hospital. 
Up  to  a  certain  point  such  statistics  are  useful,  if  we  take  into  account 
at  the  same  time  the  average  age  of  hospital  patients  as  shown  hy  the 
statistics  of  admission  for  a  series  of  years.  An  interesting  table  of 
this  kind  is  given  us  by  Leichtenstern.  His  hospital  material  in- 
cluded four  hundred  and  thirty -nine  influenza  patients,  and  these  he 
carefully  grouped  together  according  to  age. 


Age. 

Under  10  years 

10  to  20       "      

Influenza  admissions. 

0.9  per  cent. 

14. 7 

adn 

0.7 

8.8 

27.5 

23.3 

15.7 

12.3 

8.9 

2.6 

0.2 

lissions. 
per  cent 

20  "   30       "      

40. 8       " 

Cl 

30  "  40       "     

19.1       " 

u 

40  "50       "      

10. 1 

u 

50  "   60       " 

7.4       " 

u 

60  "   70       "      

5.3       " 

" 

70  "   80       "     

1.7      " 

u 

Above  80     "     

0.4      " 

" 

We  see  from  this  compilation  that  persons  from  twenty  to  forty 
years  of  age  were  attacked  by  influenza  in  greater  numbers  than  those 
in  the  earlier  or  later  years  of  life. 

In  other  observations  these  proportions  do  not  obtain  in  the  same 
manner.  Auerbach  has  collected  the  statistics  of  200  families  dis- 
tributed throughout  the  whole  city  of  Cologne.  He  found  that  149 
of  these  families  (75  per  cent.)  were  attacked.  In  these  235  persons 
were  ill — 59  men,  95  women,  and  81  children.  The  large  number  of 
women  was  due  to  the  illness  of  the  female  servants.  Should  we  count 
eacli  family  as  ccmsisting  on  an  average  of  6  individuals,  we  find  that 
20  per  cent,  were  taken  with   the   disease.      Comby  in  Paris  men- 
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tions  tliat  only  the  new-born  were  noticeably  insusceptible  to  influ- 
enza, that,  on  the  other  hand,  children  up  to  fifteen  years  of  age  were 
attacked  in  the  proportion  of  40  per  cent. ,  adults  in  the  proportion  of 
60  per  cent.  Danchez  also  reports  that  in  families  in  which  all  the 
adults  became  ill,  the  little  children  usually  all  escaped. 

In  most  of  the  schools  at  Bordeaux  the  older  children  were  first 
and  most  frequently  attacked.  Of  the  248  male  and  female  teachers 
in  these  41  schools,  153  (61.7  per  cent.)  were  attacked  by  the  influ- 
enza. Very  few  reports  mention  the  contrary  fact.  As  a  general 
rule,  children  up  to  five  or  six  years  of  age  at  any  rate  seem  to  have 
been  very  little  affected,  while  older  children  were  no  less  susceptible 
than  adults.  Among  47,000  cases  of  influenza  treated  by  physicians 
in  Bavaria,  the  various  ages  were  as  follows : 

1  year.  2-5.  6-10.  11-15.  16-20.  21-30. 

1 . 5  per  cent.     5. 4  per  cent.    6. 6  per  cent.    7. 3  per  cent.    1 1 . 4  per  cent.    22. 2  per  cent. 

31-40.  41-50.  51-60.  61-70.  71-80.  Above  80. 

19.3  per  cent.     12.6  per  cent.     7.7  per  cent.    3.6  per  cent.    2.0  per  cent.    0.5  percent. 

The  statistics  of  age  of  the  2,856  influenza  patients  among  the 
employees  of  the  Bavarian  government  railroads  (22.5  per  cent,  of  the 
whole  personnel)  show  that  the  greater  number  of  patients  were  be- 
tween thirty  and  fifty  years  of  age : 

Under  30  years.  30-39.  40-49.  50-59.  60  and  over. 

20.9  percent.        24. 6  per  cent.       24. 3  per  cent.        21.9  per  cent.        14.6  percent. 

This  is  particularly  interesting  for  the  reason  that  it  has  been  statis- 
tically ]:)roveu  that  the  emploj^ees  over  fifty  years  of  age  usually  suffer 
more  from  other  diseases. 

Leubuscher  notes  in  his  observations  on  the  influenza  epidemic  in 
Jena  that  there  the  proportion  of  cases  in  the  individual  age  classes 
did  not  correspond  with  the  figures  met  with  in  other  localities. 
There  was  much  less  sickness  in  i)roi)ortion  among  children  than 
among  adults,  and  this  peculiarity  was  especially  marked  in  very 
young  children.  He  met  with  only  six  cases  of  the  disease  up  to  the 
end  of  the  first  year  of  life,  and  the  older  children  also  showed  a 
remarkably  low  percentage  of  sickness.  According  to  inquiries  made 
of  the  director  of  the  local  gymnasium,  only  thirty-four  scholars  out 
of  a  total  attendance  of  two  hundred  and  thirty  were  absent  at  the 
commencement  of  school  in  January,  this  being  at  tlie  height  of  the 
epidemic.  On  the  whole,  we  may  place  the  proportion  of  cases 
among  children  up  to  twelve  years  of  age  compared  with  that  of  the 
adults  at  one  to  twenty. 

Lent  has  collected  the  following  statistics  of  the  incidence  of  influ- 
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enza  on  school  children  in  Cologne.     The  statistics  for  the  city  itself 
were  as  follows : 

Attendance.  Ill  of  influenza. 

Class     I.     13  to  14  years  of  age 3,002  1,015  =  33.8  per  cent. 

II.  11  "  13     "         "       ....5,737  1,835  =  81.9       " 

"  III.  10  years  of  age 3, 701  1, 180  =  30. 5 

"   IV.   9   "    "   3, 590  930  =  25. 9 

V.   8   "    "   2, 929  822  =  28. 0 

"VI.   7   "    "   3, 888  758  =  22. 3   " 

The  following  were  the  results  of  inquiries  concerning  the  public 
schools  in  the  suburbs  of  Cologne : 

Attendance.  Ill  of  influenza. 

Class     I.  13  to  14  years  of  age 1, 609  689  =  42. 9  per  cent. 

II.  11  "  12      "         "      ....2,885  1,094  =  37.9       " 

"     III.  10  years  of  age 1, 683  626  =  37. 1       " 

"      IV.       9      "         "        1,758  552  =  31.4      " 

V.       8      "         "       1,771  502  =  28.2       " 

"      VI.       7      "         "       1,938  510  =  26.3       " 

Two  interesting  facts  are  revealed  by  these  figures :  (1)  The  in- 
crease of  the  disease  with  the  age;  (2)  the  greater  affection  of  the 
country  population  in  contradistinction  to  that  of  the  cities.  Here 
we  must  take  into  account  that  the  children  in  the  country  had  usually 
to  walk  a  greater  distance  to  school. 

As  regards  the  school  children  of  Lausanne,  Cornby  tells  us  that 
out  of  3,411  school  children,  1,840  contracted  influenza,  from  which 
we  may  see  that  children  of  the  school  age,  from  six  to  sixteen  years, 
were  attacked  in  great  numbers. 

Occupation. — When  we  compare  the  statistics  of  the  last  pandemic 
concerning  the  influence  of  vocation,  we  see  in  the  first  place  that 
those  first  and  chiefly  were  attacked  whose  occupation  compelled 
them  to  remain  in  the  open  air.  This  was  shown  especially  by  Neid- 
hardt,  who  studied  the  influenza  epidemic  in  the  Grand  Duchy  of 
Hesse.  His  conclusions,  however,  were  disputed  by  others.  Thus, 
the  prejudicial  influence  of  exposure  to  the  open  air  was  not  sup- 
ported by  the  statistics  of  railroad  emj)loyees  in  Saxonj'.  Of  those 
who  were  employed  in  the  outdoor  service,  thirty -two  per  cent. 
became  ill;  of  those  employed  in  ofiice  work  on  the  other  hand, 
forty  per  cent.  The  statistics  of  the  local  benefit  societies  in  Plauen 
show  that  the  percentage  of  the  sick  among  farm  hands  and  builders 
was  not  greater  than  that  among  the  members  of  other  benefit  socie- 
ties who  worked  indoors.  In  Schwarzenberg  the  laborers  in  the  for- 
est, who  were  working  in  the  open  air  all  day,  were  affected  less  than 
others,  and  there  was  no  sickness  whatever  in  some  forest  districts. 
Lancereaux,  of  Paris,  states  that  most  of  the  railroad  employees  who 
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suffered  from  iufliienza  were  those  engaged  in  office  work,  and  not 
those  who  worked  in  the  open  air.  The  preponderance  of  influenza 
jjatients  among  the  factory  hands  may  be  seen  from  a  table  prepared 
by  Ripperger: 

A — In  the  Open  Air. 

O^'^^I'^t'^"-  TtTacked. 

Workmen  and  laborers  of  Niederbayern 7 

Railway  officials  in  Amberg 9 

Peasants  in  Niederbayern 11.7 

Workmen  in  the  Salzach-Correction 20 

B— In  Closed  Rooms. 

Blag  mills  in  St.  Jugbert , 15 

Cotton  mill  in  Bamberg 20 

Cotton  mill  in  Bayreutb 38 

Sugar  factory  in  Bayreutb 36 

Aniline  works  in  Ludwigsbafeu 38.8 

Cotton  mill  in  Zweibrlicken -#••■•  50 

Tinware  factory  in  Amberg 60 

Factory  in  Scbweiufurtb 62 

Gun  factory  in  Amberg 70 

Gold  beaters  in  Stockacb 80 

Many  peculiar  records  of  how  individual  classes  of  occupation 
have  fared  are  obviously  to  be  explained  by  the  fact  that  the  infec- 
tion manifested  its  action  in  very  different  degrees.  Thus,  among 
the  workmen  on  the  Baltic  ship-cunal  only  those  became  ill  who  lived 
in  the  town  of  Eeudsburg ;  those  who  had  been  housed  in  barracks 
outside  of  the  city  were  not  affected.  The  438  lead  workers  of  Eook- 
hoi^e,  which  is  situated  in  a  lonely  valley  in  Durham,  all  remained 
perfectly  free  from  the  disease  during  the  three  epidemics  of  1889-92. 

In  England  only  8  cases  of  influenza  occurred  in  four  places  among 
the  415  inhabitants  of  the  51  lightships  and  20  lighthouses  along  the 
English  coast. 

Some  occupations  are  said  to  afford  jjrotection  against  influenza. 
Thus  workmen  in  tanneries,  chloride  of  lime,  tar,  cement,  sulphuric- 
acid,  glass,  and  coke  works  are  said  to  have  escaped  the  disease  with 
extraordinary  frequency. 

We  shall  be  compelled  perhajis  to  agree  with  Leichtenstern  in  his 
conclusion  that  "  occupation  and  social  position  only  in  so  far  exert 
an  influence  on  the  frequency  of  the  disease  as  certain  occuijations 
and  positions  in  life  lead  to  more  or  less  contact  with  travellers." 

Yery  remarkable  is  the  proportionately  small  number  of  soldiers 
affected,  at  least  in  the  Prussian  army,  where,  according  to  the  official 
record,  the  epidemic  from  its  beginning  to  its  end  attacked  only  101.5 
per  thousand  of  the  entire  forces. 


BACTERIOLOGY.  63 


Bacteriology. 

While  in  all  places  where  bacteriological  examinations  were  made 
different  microorganisms  were  found  in  the  products  of  influenza,  the 
specific  character  of  which  could  not  be  demonstrated,  this  investiga- 
tion assumed  an  entirely  new  phase  in  consequence  of  the  labors  of 
Pfeiffer  at  the  Institute  for  Infectious  Diseases  in  Berlin. 

Some  previous  observers  unquestionably  caught  a  glimpse  of  this 
small  bacillus,  though  without  recognizing  its  peculiarities.  For  ex- 
ample, during  the  extensive  epidemic  of  influenza  the  district  physi- 
cian Yanselow,  of  Cologne,  repeatedly  observed  and  demonstrated  the 
small  bacilli  in  microscopic  preparations.  In  1891,  in  my  paper  on 
influenza  pneumonia, .  I  likewise  mentioned  a  small  bacillus,  and 
stated  that  I  had  found  an  extremely  small  microorganism  in  two 
cases  of  influenza  pneumonia.  One  of  these  cases  had  a  rapid  course 
though  otherwise  uncomplicated,  but  terminated  fatally  in  a  short 
time,  with  symptoms  of  pronounced  exhaustion.  From  one  of  the 
pneumonic  foci  I  obtained,  during  life,  some  bloody  serum  by  direct 
aspiration  of  the  affected  lung.  The  microscopic  examination  of  this 
serum  showed  some  scanty  streptococci.  Plate  and  streak  cultures 
upon  agar  yielded  strej)tococci  and  stajjhylococci,  while  u^^ou  one 
of  the  agar  plates  kept  at  the  temperature  of  the  body  there  were 
found  cultuies  which  upon  microscopic  examination  showed  between 
the  still  present  blood  corpuscles  the  small  bacilli  in  addition  to 
streptococci.  When  further  attempts  were  made  to  cultivate  the 
small  bacillus  from  this  plate,  the  organism  disappeared  and  only 
streptococci  remained. 

Another  case  of  influenza  pneumonia  was  carefully  examined  at 
the  time  by  Danco  and  myself,  and  reported  in  1890  by  Danco  in  a 
dissertation.  The  patient  in  question  had  been  infected  in  the  hos- 
i:)ital  by  his  neighbor  who  was  suffering  from  a  severe  attack  of  influ- 
enza pneumonia.  The  former  i)atient  fell  sick  on  December  24th,  and 
died  on  January  6th.  At  the  autopsy  the  right  lower  lobe  was  found 
consolidated  throughout.  The  spleen  was  enlarged  to  double  its  nor- 
mal size.  Immediately  after  death  some  material  for  bacteriological 
examination  was  taken  from  the  cadaver  with  a  Pravaz  syringe,  with 
the  following  result :  From  the  pneumonic  focus  three  inoculations 
were  made  upon  gelatin,  two  of  which  remained  sterile  and  one  fur- 
nished streptococci.  From  the  heart  three  inoculations  were  made 
uxjon  gelatin,  all  of  which  remained  sterile  at  the  temperature  of  the 
body.  From  the  sx)leen  three  cultures  were  made  upon  agar  and  one 
ui)on  gelatin.     Upon  the;  surface  (jf  one  of  the  agar  cultures  kept  at 
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the  temperature  of  the  body,  some  sparse,  round,  small  colonies  de- 
veloped, all  of  which  consisted  of  very  small  cocci.  The  second  agar 
plate  was  similar,  while  the  third  and  the  gelatin  culture  remained 
sterile.  During  the  autopsy,  which  was  performed  on  the  same  day, 
two  gelatin  cultures  were  made  from  the  spleen  and  remained  abso- 
lutely sterile.  A  stick  culture  having  a  bloody  color  was  made  in  gel- 
atin ;  this  stick  culture,  having  shown  no  change  after  some  time,  was 
re-examined  by  being  removed  from  the  gelatin  and  spread  over  the 
surface  of  i^repared  blood  serum.  Having  been  kept  at  the  temper- 
ature of  the  body,  this  surface  showed  extremely  minute  droplets  hav- 
ing a  bright  and  colorless  appearance.  They  consisted  of  an  exceed- 
ingly small  bacillus.  I  did  not  succeed  in  continuing  the  culture 
upon  agar  or  other  preparations  of  blood  serum,  so  that  I  wrote  at 
the  time  that  we  had  to  deal  with  a  very  remarkable  small  bacillus  of 
a  most  ephemeral  character,  and  that  the  possibility  was  certainly  not 
excluded  that  it  was  in  some  way  related  to  influenza. 

In  January,  1890,  Babes  of  Bucharest  also  examined  a  number  of 
influenza  patients  and  the  bodies  of  those  dead  of  the  disease.  Al- 
though complications  were  present  in  most  cases,  he  was  able  to 
demonstrate  that  in  the  greater  number  of  instances  exceedingly  fine 
diplobacteria  and  short  bacilli  predominated  in  the  sputum.  He 
noticed  them  within  the  cells  and  also  in  large  numbers  outside  of 
them,  and  subsequently  did  not  hesitate  to  assert  that  he  at  that  time 
had  seen  Pfeiffer's  bacilli  and  had  described  them  as  preponderating 
in  the  sputum. 

Furthermore  Kirchner  discovered  a  small  microorganism  during 
his  investigations  which  he  published  in  1890.  It  was  in  the  sputum 
that  he  first  discovered  this  microorganism,  which  he  had  not  knoAvn 
before  and  which  since  then  he  never  failed  to  find  in  any  bronchial 
secretion  derived  from  influenza  patients.  He  interprets  it  as  a 
diplococcus,  decidedl}'^  smaller  than  the  staphylococcus  pyogenes  and 
the  well-known  streptococci  of  suppuration  and  of  erysipelas.  Pfeif- 
fer,  in  the  spring  of  1890,  by  staining  Kirchner' s  preparations  with 
carbol  fuchsin  disclosed  very  slender  bacilli  in  enormous  quantities, 
a  photograph  of  which  Kirchner  ai)pended  to  his  paper. 

These  findings  in  Kirchner' s  preparations  at  once  gave  a  definite 
direction  to  Pfeiffer's  investigations.  When  on  November  30th,  1891, 
the  first  cases  of  influenza  were  diagnosed  in  the  wards  of  the  Institute 
for  Infectious  Diseases,  Pfeiffer  immediately  made  numerous  i)repara- 
tions  from  the  sputum  of  the  patients.  Again  the  slender  bacilli 
were  found  in  surprising  numbers.  Thus  it  was  natural  that  his 
attention  became  concentrated  upon  this  microorganism.  Pfeiffer 
started  with  the  idea  that  influenza  may  spread  over  the  earth  in  the 
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form  of  a  p£mdemic  in  a  manner  unequalled  by  any  other  acute  infec- 
tious disease.  If,  tlien,  influenza  is  due  to  a  living  virus — which 
could  be  presupposed  with  certainty  from  the  analogy  with  all  other 
and  better  known  infectious  diseases — this  germ  must  be  active  in  large 
quantities  and  great  concentration  during  the  epidemics.  The  pro- 
nounced contagiousness  of  influenza  rendered  it  probable  that  the 
contagium  must  stand  in  intimate  relation  to  the  patients  and  that 
attention  ought  to  be  directed  particularly  to  the  sputum;  for,  in 
view  of  the  marked  tendency  of  influenza  to  cause  inflammatory  and 
catarrhal  processes  in  the  air  passages,  suspicion  pointed  chiefly  to 
the  sputum  as  the  carrier  of  the  infectious  material. 

The  sputum  in  influenza  presents  characteristic  peculiarities.  It 
is  greenish-yellow  in  color,  viscid,  and  adhesive,  and  while  in  the 
slighter  cases  it  is  derived  from  the  naso-pharynx,  a  considerable 
proportion  is  furnished  by  the  bronchial  ramifications  as  soon  as  the 
process  has  extended  to  the  bronchi  or  to  the  i)ulmonary  tissue.  As 
the  secretion  from  the  naso-pharynx  is  contaminated  with  very  nu- 
merous species  of  bacteria,  Pfeiffer  examined  in  imrticular  the  spu- 
tum coming  from  the  bronchi,  and  this  always  when  quite  fresh,  im- 
mediately after  its  evacuation.  He  spread  the  masses  carefully  in 
sterile  glass  dishes  and  removed  from  the  middle  the  purely  purulent 
portions.  For  staining  he  employed  Lofiler's  alkaline  methylen  blue 
solution,  but  obtained  the  best  preparations  with  a  very  dilute,  pale 
red  solution  of  carbol  fuchsiu  in  water.  As  the  stain*  penetrates  very 
slowly,  he  allowed  the  cover-glasses  to  float  for  at  least  five  or  ten 
minutes  on  the  surface  of  the  solution.  In  this  way  Pfeiffer  obtained 
prejDarations  in  which  the  cell  nuclei  and  the  bacteria  were  stained 
most  intensely  and  still  distinctly,  while  the  ground  substance  re- 
mained perfectly  colorless  and  the  cell  protoplasm  assumed  a  delicate 
rose  tint. 

Pfeiffer  states :  "  In  preparations  of  influenza  sputum  made  under 
the  above-described  precautions  we  find  in  all  recent  and  complicated 
cases  a  single,  well-characterized  species  of  bacillus  in  almost  abso- 
lutely pure  culture  and  always  in  surprising  numbers.  The  bacilli 
are  situated  mostly  in  the  form  of  nests  and  swarms  in  the  mucous 
ground  substance  of  the  sputum.  They  are  found  also  in  greater  or 
smaller  number  in  the  protoplasm  of  the  pus  cells,  where  they  are 
groux)ed  around  the  nucleus,  without  ever  penetrating  into  the  nuclear 
substance.  The  influenza  bacilli  have  not  quite  the  transverse  diam- 
eter of  the  Ijacilli  of  mouse  septicaemia.  Their  length,  as  a  rule,  is 
only  two  to  three  times  their  width,  though  occasionally  we  discover 
in  the  sputum  and  sometimes  in  pure  cultures  longer  forms  that  are 
to  be  regarded  as  short  filaments.  In  older  pure  cultures  of  from 
Vol.  XV.— 5 
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three  to  four  days'  duration  very  long  filaments  may  occur;  but  these 
are  abnormal  forms,  the  first  signs  of  beginning  involution.  The 
ends  of  the  influenza  bacilli  are  rounded.  Very  often  we  find  two 
particularly  short  bacilli  in  close  apposition.  These  are  forms  of 
division  that  are  apt  to  be  interpreted  as  diplococci  and  undoubtedly 
have  been  mistaken  for  them.  The  influenza  bacilli  have  no  capsule 
and  in  a  hanging  drop  exhibit  no  spontaneous  motion.  They  do  not 
react  to  Gram's  stain.  In  rather  faintly  stained  specimens  we  some- 
times notice  that  the  poles  of  the  bacilli  are  more  deeply  colored  than 
the  middle  portion." 

The  examination  of  dried  and  fixed  cover-glass  preparations  of 
sputum  is  best  effected-  by  staining  with  a  dilute  solution  of  fuchsin 
or  carbol  fuchsin  {e.g.,  Ziehl's  solution  twenty  times  diluted)  which 
is  allowed  to  act  according  to  its  concentration  (say,  ten  minutes). 
The  influenza  bacilli  can  also  be  made  visible  by  other  well-known 
aniline  dyes,  but  not  according  to  Gram's  method.  These  bacteria 
undoubtedly  are  among  those  stained  with  difficulty ;  moreover,  they 
are  the  smallest  thus  far  cultivated.  Their  thickness,  when  they  are 
well  stained,  corresponds  about  to  that  of  the  bacilli  of  hog  erysip- 
elas (mouse  septicaemia),  but  their  length  is  much  less.  The  indi- 
viduals arranged  in  pairs  greatly  resemble  the  diplococcus  lanceo- 
latus ;  when  faintly  stained  the  individual  bacillus  may  also  show  a 
vacuole  in  the  middle,  thus  presenting  the  api)earance  of  a  diplo- 
coccus. Longer  forms  and  even  filaments  composed  of  several  bacilli 
are  met  with.  ^7e  may  observe,  too,  a  certain  variability  in  the 
transverse  diameter,  so  that  some  individvials  now  and  then  hardly 
differ  in  size  and  form  from  the  diplococcus  of  pneumonia.  In  gen- 
eral, however,  these  two  species  of  microorganisms  cannot  be  mis- 
taken for  each  other.  In  typical  cases  the  influenza  bacilli  are  so 
uniform  in  size  and  are  present  in  such  enormous  numbers  in  the 
sputum  that  the  bacteriological  diagnosis  is  one  of  the  easiest  tasks. 
Any  stray  diplococci  that  may  appear  are  usually  at  once  recognized 
by  their  darker  color  and  their  greater  thickness.  This  typical  pic- 
ture is  found  in  the  sputum  of  recent  influenza  bronchitis. 

The  Cultivation  of  Influenza  Bacilli. 

The  cultivation  of  the  influenza  bacilli,  in  order  to  demonstrate 
that  these  microorganisms  in  all  cases  belong  to  a  distinctly  char- 
acterized species  and  therefore  should  be  regarded  as  specific  mi- 
crobes, proved  at  first  very  difficult  to  the  discoverer.  Neither  in 
gelatin  nor  on  agar  plates,  neither  aerobically  nor  anaerobically  did 
he  obtain  colonies  from  the  bacillus  seen  under  the  microscope.     He 
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did  not  succeed  until  he  spread  the  sputum  or  pus  from  the  lung 
directly  upon  agar ;  then  at  the  temperature  of  the  oven  there  devel- 
oped extremely  delicate,  tj-ansparent  colonies,  only  visible  through  a 
lens,  which  were  densely  crowded  over  the  entire  surface  of  the  nutri- 
ent medium.  But  it  was  impossible  to  effect  the  propagation  of  the 
bacilli  on  transplanting  the  colonies  from  the  first  medium  either 
upon  agar,  even  under  the  most  varied  additions  and  with  different 
degrees  of  alkalinity,  or  upon  blood  serum  or  into  bouillon.  But 
Pfeiffer  noticed  that  the  growth  of  the  influenza  bacilli  did  not  suc- 
ceed even  in  the  first  generation  when  the  nutrient  medium  transferred 
with  them  had  been  largely  diluted  or  when  the  material  contain- 
ing the  bacilli  had  been  washed  out  with  sterile  water.  Not  until 
Pfeiffer  caught  blood  in  sterile  vessels,  placed  it  drop  by  drop 
upon  the  surface  of  obliquely  congealed  agar  tubes,  and  with  it 
rubbed  up  a  trace  of  influenza  sputum  did  innumerable  colonies  of 
the  bacillus  develop  and  flourish.  This  is  the  most  important  dis- 
covery of  Pfeiffer,  by  which  it  thenceforth  became  possible  to  i)ro- 
duce  pure  cultures  of  the  influenza  bacillus  in  large  quantities  and 
with  facility. 

This  peculiarity  of  the  influenza  bacilli  is  so  fundamental  that  even 
in  the  oldest  cultures  no  further  adaptation  to  saprophytic  conditions 
of  life  has  been  discovered.  Pfeiffer  then  made  further  investigations 
to  determine  which  constituents  of  the  blood  contain  the  substances 
necessary  to  the  growth  of  the  bacilli.  The  blood  serum,  when  free 
from  cells  and  clear,  does  not  contain  them,  so  that  the  material  re- 
quired must  be  present  in  the  red  corpuscles.  From  these  Pfeiffer  ob- 
tained a  solution  of  the  haemoglobin  by  repeated  freezing  and  thawing 
or  by  agitation  with  ether.  After  evaporation  of  the  ether  he  passed 
the  very  dilute  haemoglobin  solution  through  a  filter  bed  of  silicious 
earth.  In  this  way  he  obtained  a  clear  almost  chemicallj^  pure  so- 
lution of  haemoglobin  in  0.6-per-cent.  solution  of  sodium  chloride. 
When  a  drop  of  this  was  i^laced  upon  agar  and  then  inoculated  with 
influenza  bacilli  the  colonies  developed  as  plentifully  as  in  the  entire 
blood.  This  fact  left  no  question  that  the  first  cultures  which  had 
succeeded  directly  with  the  fresh  material  owed  their  development  to 
the  traces  of  admixed  haemoglobin. 

It  might  be  assumed  that  the  haemoglobin  plays  its  part  in  the 
cultivation  of  the  influenza  bacilli  by  acting  as  the  carrier  of  oxygen, 
which  element  is  urgently  needed  by  these  microbes;  but  this  does 
not  appear  to  be  the  case,  for  Pfeiffer  found  by  experiment  that  car- 
bon monoxide  haemoglobin  CCO-haemoglobin),  which  can  neither  ab- 
sorb nor  give  off  oxygen,  likewise  favors  the  growth  of  the  bacilli. 
Even  blood-agar  which  has  been  heated  for  an  hour  to  70"^  C.  fairly 
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T/3II  supports  the  development,  and  haemoglobin  coagulated  by  boil- 
ing also  permits  a  notable  growth  of  the  bacilli. 

Not  only  the  blood  of  man  but  also  that  of  different  animals,  rab- 
bits, guinea-pigs,  pigeons,  and  fish,  was  used  by  Pfeiffer,  and  the 
same  specific  effect  was  produced  by  each.  The  growth  was  particu- 
larly luxuriant  in  the  blood  of  j^igeons.  Pfeiffer  thinks  that  the  ex- 
planation lies  in  the  fact  that  the  red  blood  cells  of  the  pigeon  con- 
tain large  quantities  of  haemoglobin  and  disintegrate  readily. 

Upon  blood-agar  the  influenza  bacilli  j)resent  the  following  char- 
acteristics :  The  colonies  are  minute  droplets ;  when  they  are  closely 
crowded  they  are  visible  only  under  a  lens,  though  when  they  are 
farther  apart  and  few  in  number  they  may  attain  a  considerable  size, 
but  even  then  not  exceeding  the  diameter  of  a  small  pinhead.  The 
droplets  have  no  tendency  to  coalesce.  When  neighboring  colonies 
merge,  the  contours  of  the  several  droi:)lets  always  remain  recog- 
nizable. They  possess  a  remarkable,  glassy  transparency  and  on 
microscopical  examination  appear  almost  structureless. 

The  influenza  bacilli  are  stricth^  aerobic  bacteria.  In  bouillon 
mixed  with  blood  or  spread  out  in  very  thin  layers,  Pfeiffer  was  able 
to  note  a  rather  plentiful  growth.  In  an  atmosphere  of  hydrogen 
only  extremely  minute,  sparse  colonies  develop,  which  consist  of  de- 
generated forms  that  are  barely  recognizable  as  bacilli. 

A  high  temperature  is  absolutely  necessary  for  the  development 
of  the  bacilli ;  at  the  temperature  of  the  oven  and  with  the  use  of 
l^igeon's  blood  they  reach  the  acme  of  their  development  at  the  end 
of  twenty  hours.  At  43°  C.  no  growth  can  be  detected,  though  the 
bacilli  do  not  die  at  this  temperature.  Regarding  the  lower  limit,  at 
30°  growth  is  still  luxuriant,  but  at  29°  it  begins  to  be  retarded.  At 
23°  to  24°  no  trace  of  development  can  be  discovered  even  after  four 
days,  so  that  the  lower  temperature  limit  seems  to  be  at  about  26°  to 
27°  C. 

Among  Pfeiffer 's  important  investigations  as  to  the  state  of  the 
bacilli  under  some  conditions  corresponding  to  those  of  the  outer 
world,  the  following  may  be  specially  noted: 

1.  In  drinking-water  the  influenza  bacilli  perish  very  rapidl3\ 
When  a  platinum  looj)  containing  a  fresh  culture  was  agitated  in  ster- 
ilized tap-water  the  number  of  living  bacilli  after  twenty -four  hours 
at  the  temjDerature  of  the  room,  in  the  dark,  was  very  small;  after 
eight  hours  more  the  whole  was  sterile. 

2.  The  duration  of  life  in  bouillon,  on  the  other  hand,  is  consider- 
able, the  bacilli  not  dying  until  after  from  fourteen  to  eighteen  daj^s, 
and  this  was  the  case  in  the  breeding  oven  as  well  at  the  temperature 
of  the  room.     It  is  probable  that  the  duration  of  life  of  the  bacilli  is 
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the  same  in  the  sputum,  so  that  the  infectiousness  continues  for  at 
least  two  weeks. 

3.  The  influenza  bacilli  are  exceedingl}'  sensitive  to  drying,  almost 
more  so  than  cholera  vibrios. 

In  order  to  decide  this  most  important  question  Pfeiffer  i)laced 
samples  of  recent  blood-agar  cultures  together  with  the  surrounding 
blood  upon  sterile  glass  surfaces,  by  means  of  a  platinum  loop,  and 
allowed  them  to  dry  there.  From  time  to  time  jiarticles  of  the  dry 
mass  were  scraped  off  and  again  inoculated  upon  blood-agar.  In 
proportion  as  the  drying  was  sudden  the  death  of  the  bacilli  was 
rapid;  when  the  drying  took  place  at  37°  C,  the  colonies  became 
much  scantier  even  after  from  five  to  ten  minutes,  and  after  from  one 
to  two  hours  all  the  bacilli  were  dead.  At  the  temperature  of  the 
room  the  culture  experiments  often  became  negative  after  eight  hours. 
After  twenty  hours  all  the  bacilli  Avere  dead.  Quite  similar  results 
were  obtained  in  attempts  to  cultivate  the  bacilli  from  dried  influ- 
enza sputum.  Sputum  which  when  fresh  had  furnished  countless 
colonies  gave  only  a  few  after  twenty -four  hours'  drying;  after  from 
thirty -six  to  forty  hours  it  was  sterile. 

The  question  whether  the  bacillus  of  influenza  possesses  a  x^ei'sist- 
ent  form  has  also  been  settled  by  Pfeiffer.  Its  slight  resistance  to 
drying,  its  death  at  a  temj^erature  of  60°  or  after  the  addition  of  chlo- 
roform, are  points  positively  against  the  existence  of  spores.  More- 
over, upon  microscopical  examination  of  recent  sputum  and  of  pure 
cultures,  nothing  was  discovered  that  could  be  interpreted  as  point- 
ing to  spore  formation.  From  these  investigations  Pfeiffer  draws  the 
following  conclusions : 

"1.  Any  development  of  the  influenza  bacillus  outside  the  human 
body,  in  the  ground  or  in  water,  is  impossible;  2.  The  spread  of  in- 
fluenza by  dried  and  powdered  sputum  can  occur  only  to  a  very  lim- 
ited extent;  3.  The  contagion,  as  a  rule,  is  conveyed  by  the  recent, 
still  moist  secretion  from  the  nasal  and  bronchial  mucous  membrane 
of  influenza  patients." 

According  to  Pfeiffer 's  statements,  the  following  method  has 
proved  successful  in  securing  pure  cultures  of  the  influenza  bacillus : 
"  The  original  material — bronchial  sputum  or  juice  from  portions  of 
lung  infiltrated  witli  bronchopneumonia  of  influenza — is  first  finely 
divided  in  1  or  2  c.c.  of  bouillon  until  a  uniform  and  only  slightly 
turbid  emulsion  results.  This  preliminary  dilution  has  two  objects. 
In  the  first  place,  in  the  succeeding  inoculation  the  number  of  the 
transferred  germs  is  sufiicieutly  diminished,  so  that  separate,  well- 
developed  colonies  may  form.  Secondly,  the  haemoglobin  present  in 
the  original  material  is  largely  diluted,  so  that  the  growth  of  the 
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bacilli  upon  media  not  previously  prepared  with  blood  is  complete- 
Ij^  inliibited.  This  emulsion  is  transferred  by  means  of  platinum 
loops  to  blood-agar  and,  for  purposes  of  control,  also  to  ordinary  or 
glycerin-agar,  and  distributed  as  uniformly  as  possible  over  the  entire 
surface.  The  test  tubes  are  then  i)laced  in  the  oven.  After  twenty- 
four  hours  the  colonies  are  seen  upon  the  blood-agar  as  densely 
crowded  transparent  droplets  which  under  the  microscope  are  seen  to 
be  composed  of  very  delicate  bacilli ;  while  the  control  tubes  either 
remain  sterile  or  contain  merely  scattered  colonies  of  other  species  of 
bacteria  associated  with  the  influenza  bacilli,  usually  streptococci  or 
Frankel's  diplococci." 

A  peculiar  mode  of  cultivating  influenza  bacilli  has  been  devised 
by  Nastiukov.  He  started  with  the  idea  that  the  yolk  of  hens'  eggs 
was  chemicalh^  very  similar  to  blood,  in  that  it  contained  ferric  oxide, 
potassium  salts,  and  phosphate  combinations,  and  that  the  iron  in  the 
blood  as  well  as  in  yolk  of  eggs  existed  in  the  form  of  comi:)licated ' 
organic  compounds.  In  order  to  obtain  a  particularly  transparent 
nutrient  medium  he  dissolved  the  yolk  in  alkaline  distilled  water,  the 
proi^ortion  being  5  gm.  of  a  ten-per-cent.  solution  of  caustic  soda 
to  1  litre  of  distilled  water,  to  which  faintly  alkaline  fluid  100  c.c. 
of  yolk  is  added.  The  yolk  is  freed  from  surrounding  albumen  by 
rolling  it  over  blotting-paper.  The  yolk  solution  thus  prepared  is 
placed  for  about  two  hours  in  a  Koch  steam  sterilizer,  and  on  the 
following  day  when  the  liquid  has  settled  it  is  filtered,  poured  into 
test  tubes,  and  sterilized  in  the  ordinary  way.  In  the  test  tube  the 
solution  appears  greenish  with  reflected  and  yellow  with  transmitted 
light.  The  following  is  the  mode  of  preparing  a  one-per-cent.  yolk- 
gelatin  :  Take  1  litre  of  the  yolk  solution  and  15  to  20  gm.  of  agar- 
agar  or  80  to  100  gm.  of  gelatin,  boil  until  completely  dissolved,  and 
replace  the  evaporated  water.  The  opaque  mass  thus  resulting  is 
passed  through  a  Plantamour  filter,  and,  if  desired,  meat  peptone, 
etc.,  is  added.  Nastinkov  reports  that  he  has  succeeded  in  obtaining 
luxuriant  cultures  upon  this  medium  from  the  sputum  of  influenza 
patients.  Owing  to  the  trouble  in  preparing  blood-agar  it  would  be 
most  desirable  if  such  a  culture  medium  could  be  used,  but  it  does 
not  ai)pear  quite  certain  that  the  influenza  bacilli  are  to  be  found 
upon  it  regularly. 

When  pigeon's  blood  is  to  be  used  for  the  cultivation  of  the  influ- 
enza bacilli,  the  following  method  will  be  found  the  best.  The  bird 
is  held  firmly,  one  wing  is  lifted  up,  and  the  small  feathers  are  plucked 
from  the  axilla.  At  the  point  where  the  large  vessels  are  visible  the 
skin  is  washed  with  sublimate  solution,  for  which  purpose  sterilized 
cotton  is  employed.     Then  follows  washing  with  alcohol,  so  that  an 
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absolutely  sterile  and  clean  surface  is  secured.  Next  the  vein  is 
divided  with  small  pointed  scissors  and  a  sterile  test  tube  is  lield  so 
tliat  the  drops  of  blood  fall  directly  into  it  before  they  touch  any 
other  part  of  the  skin  or  the  feathers.  When  about  1  c.c.  of  blood 
has  been  collected  in  this  manner,  it  is  well  stirred  in  the  bot- 
tom of  the  test  tube  with  a  platinum  loop  previously  heated  and 
allowed  to  cool.  The  blood  is  thus  defibrinated,  and  is  then  spread 
from  the  tube  upon  agar  plates  or  upon  obliquely  congealed  agar 
surfaces,  bj^  means  of  the  platinum  loop  or  a  platinum  brush.  This 
is  a  troublesome  procedure,  and  the  difficulty  of  preparing  a  fresh 
culture  medium  often  prevents  the  bacteriological  examination,  be- 
cause the  inoculation  from  the  fresh  sputum  cannot  be  made  rajjidly 
enough.  It  would  be  well,  therefore,  if  the  fresh  blood  could  be  dis- 
pensed with.  To  this  end  Voges  prepared  media  with  blood  taken 
from  men  by  cupping  and  preserved  upon  ice.  This  investigator  even 
prefers  such  media  to  any  other.  He  keeps  the  blood  on  ice,  thor- 
oughly agitates  the  serum  with  the  clot,  places  a  few  drops  in  a 
Petri  dish,  adds  liquid  agar  at  100°,  mixes  well,  and  allows  the  mass 
to  cool. 

The  admixture  of  blood  with  the  media  has  another  drawback 
besides  the  technical  difficulty,  namely,  that  a  number  of  plates  or 
test  tubes  are  always  unfit  for  use.  Despite  every  care  and  practice 
contamination  cannot  always  be  avoided.  Huber  endeavored  to  over- 
come this  drawback  by  using  Hommel's  hsematogen  instead  of  the 
hgemoglobin.  Huber  describes  his  method  with  its  advantages  as 
follows:  Haematogen  is  a  dark  reddish-brown,  turbid  liquid  with 
aromatic  odor  and  taste,  and  having  a  neutral  reaction.  When  mixed 
with  agar  it  proves  to  be  not  free  from  germs,  and  when  the  attempt 
is  made  to  sterilize  it  in  a  current  of  steam  it  coagulates,  forming 
thick,  opaque,  brown  lumps.  On  the  addition,  however,  of  potash 
lye  until  the  reaction  is  strongly  alkaline  it  is  possible  to  secure  a 
preparation  that  remains  fluid  at  100°  C,  and,  having  been  freed  by 
filtration  from  the  few  albuminous  substances  preciyjitated  by  heat, 
keeps  clear  even  after  repeated  steam  sterilization.  The  dark  blood- 
red,  germ-free  fluid  thus  obtained  is  then  added  to  the  liquefied  agar 
by  means  of  a  sterilized  pipette,  about  0.5  c.c.  for  each  test  tube,  but 
not  before  it  has  cooled  to  50'  or  00° ;  for  at  higher  temperatures, 
owing  to  the  lessened  alkalinity  following  the  dilution,  coagulation 
again  occurs.  In  this  way  is  ol)tained  a  perfectly  transparent,  blood- 
rod  nutrient  medium,  u])ou  which  tlie  influenza  bacilli  flourish  and 
upon  which  they  have  been  cultivated  uninterruptedly  to  the  seventh 
generation.  The  growth  is  decidedly  slower  than  upon  blood-agar; 
only  rarely  in  from  one  to  two  days,  usually  not  until  from  three  to 
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five,  and  sometimes  not  before  from  eight  to  ten  days  after  inoculation 
do  we  observe  on  the  obliquely  congealed  surface  those  typical  small, 
round,  non-confluent,  clear  water-like  droplets,  usually  visible  only 
with  a  lens,  which  represent  the  colonies.  These,  moreover,  grow 
but  slowly  and  slightly  thereafter,  and  either  never  or  only  after  a 
very  long  time  do  they  reach  a  size,  enabling  them  to  be  recognized 
with  the  naked  eye,  as  they  do,  for  instance,  upon  agar  prepared  with 
pigeon's  blood.  On  the  other  hand,  their  duration  of  life  is  materi- 
ally increased.  While  according  to  Pfeiffer's  observations  blood-agar 
cultures  are  usually  dead  after  from  fourteen  to  eighteen  days,  and  a 
transfer  to  a  fresh  medium  ax)pears  desirable  every  four  or  five  days, 
Huber  was  able  successfully  to  inoculate  h?ematogen-agar  cultures 
thirty -five,  thirty-eight,  and  forty  da^^s  old. 

The  influenza  bacilli  flourish  also  in  hgematogen-agar  stick  cul- 
tures, in  spite  of  their  marked  need  of  oxygen.  Here,  too,  the  growth 
is  slowed,  however;  for  a  fine  gray  shadow  appears  in  the  dei)ression 
at  the  earliest  after  two  or  three  days,  usually  not  until  five  or  six 
days,  and  often  very  much  later.  This  shadow  increases  quite  slowly 
in  density  until  it  finally  appears  in  the  red  medium  as  a  dark  streak 
which,  examined  with  a  lens,  is  set  with  round  bosses  and  resembles 
a  young  typhoid  stick  culture,  aside  from  the  difference  in  color. 
The  duration  of  life  of  the  bacilli  is  thus  still  more  increased ;  Huber 
inoculated  four  such  cultures  without  a  single  failure  after  twenty, 
thirty-five,  forty-two,  forty-seven,  and  sixty-seven  days. 

In  consideration  of  all  this,  in  the  investigation  of  influenza  for 
purposes  of  diagnosis,  blood-agar  unquestionably  is  to  be  preferred 
to  hsematogen-agar,  owing  to  the  slight  energy  of  growth  of  the  bacilli 
upon  the  latter;  but  for  experimental  investigation  the  new  medium, 
especiall}^  the  stick  culture  which  it  renders  possible,  seems  to  be 
very  appropriate  by  reason  of  the  i)rotracted  length  of  life  of  the 
colonies. 

Having  been  instigated  to  spectroscopic  examinations  by  the  beau- 
tiful blood-red  color  of  the  nutrient  medium,  Huber  convinced  him- 
self that  oxy haemoglobin  was  not  present  in  his  hasmatogen-agar,  at 
least  not  in  demonstrable  quantit3^  This  finding  may  serve  to  cor- 
roborate the  fact  ascertained  by  Pfeiffer,  that  the  haemoglobin  is  the 
indispensable  factor  in  the  development  of  influenza  colonies,  not  by 
reason  of  its  acting  as  carrier  of  oxygen,  but  probably  owing  to  its 
contained  iron. 

A  ha3matogen  medium  favoring  the  development  of  influenza  colo- 
nies may  also  be  prepared  with  soda  lye,  by  which  it  acquires  a  yel- 
lowish-red color.  But  as  a  rule  so  manj^  crystals  form  within  and 
upon  the  surface  of  the  agar  that  the  recognition  of  the  colonies  is 
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made  far  more  difficult.  Hsematogen  bouillon  is  likewise  suitable  for 
cultivatiug  the  bacillus. 

Max  Kicliter  made  various  experiments  witli  a  view  to  cultivating 
the  influenza  bacilli  upon  other  media  than  those  of  Pfeiffer.  He 
could  demonstrate  a  feeble  growth  upon  agar  coated  with  sterilized 
sputum,  sterile  bile,  or  the  yolk  of  jjigeons'  and  hens'  eggs.  The 
develoi^ment  was  rather  luxuriant  upon  pus  when  mixed  with  blood 
and  sterilized  by  repeated  heating  to  from  60°  to  70°,  but  not  upon 
gonorrhoeal  pus  treated  in  the  same  way.  Methsemoglobin  still  con- 
taining some  unchanged  oxyhsemoglobin  was  also  used  with  success. 
Haematin  solutions  prepared  after  Caseneuve's  method  proved  un- 
suitable. Eichter  also  found  the  yolk  cultures  recommended  by 
Nastinkov  entirely  inappropriate.  Strange  to  say,  however,  he  ob- 
tained but  a  feeble  growth  by  the  use  of  Hommel's  hsematogen  after 
Huber's  method  described  above.  His  culture  experiments  also  failed 
when  he  added  veratin,  and  with  reference  to  the  use  of  Pfeiffer 's 
blood-agar  Richter  points  out  that  the  preparation  of  the  medium 
requires  great  exactitude,  especially  sufficient  alkalinity. 

Kitasato,  in  1892,  at  Koch's  instigation  investigated  whether  it 
was  possible  to  obtain  pure  cultures  of  tubercle  bacilli  directly  from 
the  sputum  of  tuberculous  joersons  and  succeeded  with  a  method 
Koch  had  suggested  to  him  for  the  purpose.  To  this  end  the  patients 
were  directed  to  expectorate  directly  into  sterilized  double  dishes  the 
sputum  raised  by  a  true  cough,  not  bj''  hawking.  A  portion  of  the 
sputum  is  then  immediately  isolated  with  sterilized  instruments  and 
carefully  washed  in  at  least  ten  successive  dishes  filled  with  sterile 
water.  In  this  way  it  is  possible  to  eliminate  nearly  all  the  other 
bacteria  which  have  become  mixed  with  the  sputum  in  its  passage 
through  the  oral  cavity.  In  the  last  dish  the  sputum  is  torn  apart 
under  sterile  water  and  from  its  midst  a  portion  is  taken  for  micro- 
scopical examination  and  for  inoculation  upon  agar.  According  to 
Kitasato,  the  same  method  suffices  for  obtaining  rapidly  a  pure 
culture  of  influenza  bacilli.  Such  cultures  have  a  specially  charac- 
teristic appearance.  On  obliquely  congealed  glycerin-agar  the  several 
colonies  manifest  themselves  as  extremely  minute  points  resembling 
dro])S  of  water,  which  in  the  first  twenty-four  hours  can  be  recog- 
nized only  with  a  lens,  so  that  on  macroscopic  insx^ectiou  such  a 
tube  is  hardly  to  be  distinguished  from  a  sterile  one.  Similar  cul- 
tures have  Ijeen  propagated  by  Kitasato  for  ten  generations.  Numer- 
ous small  colonies  always  develop  u.j)on  the  moist  agar  surface. 
What  is  especially  notable  about,  them  is  that  they  always  remain 
soi)arate,  never  coalesce,  and  never  form  a  coherent  layer.  This  is 
so  characteristic  as  to  l)o  alone  sufficient  to  distinguish  the  influenza 
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bacilli.  Pfeiffer  and  Beck  could  not  obtain  tliese  results,  so  tliat  it 
still  remains  an  oj^en  question  whether  Kitasato's  glj'cerin-agar  pos- 
sessed peculiar  properties  or  whether  he  was  deceived  by  a  morpho- 
logically very  similar  bacillus. 

At  all  events  it  is  absolutely'  essential  for  the  diagnosis  of  influenza 
that  the  nutrient  medium  made  use  of  should  cause  the  development 
of  the  bacilli  without  any  doubt  and  should  never  fail.  For  this 
reason  the  best  plan  will  be  to  follow  Pfeiffer 's  directions  for  the  time 
being.  Most  bacteriologists  agree  in  this,  that  although  the  first  cul- 
ture may  succeed  without  blood-agar,  this  medium  is  necessary  for  the 
further  culture.  Upon  it  the  bacilli  grow  most  luxuriantly  and  can  be 
propagated  ad  libitum.  Only  care  must  be  had  to  transfer  them  to 
fresh  media  after  from  four  to  five  days,  as  they  reach  their  height 
after  fort^-eight  hours  and  then  die  rather  rapidly.  Half  an  hour's 
heating  of  the  blood-agar  tubes  does  not  make  them  unfit  for  cultivation. 

T\Tien  a  medium  containing  haemoglobin  is  used,  it  can  be  demon- 
strated that  the  bacilli  still  vegetate  in  the  depth  of  the  puncture 
where  the  access  of  air  is  limited,  altliough  they  do  so  far  more  scan- 
tily than  with  perfect  aerobiosis.  Under  complete  exclusion  of  oxy- 
gen growth  no  longer  occurs. 

Regarding  the  viabilitj^  of  the  bacilli  in  the  dried  state,  Kruse 
confirmed  Pfeiffer's  findings.  After  twenty -four  hours  at  the  temper- 
ature of  the  room  he  found  but  few  individuals  among  millions  still 
viable  and  few  survived  after  seven  hours  at  37°.  The  influence  of 
diffuse  daylight  greatly  hastens  their  death.  Kruse,  therefore,  is  of 
opinion  that  infection  with  influenza  bacilli  through  the  dust  of  the 
air  is  as  difiicult  of  experimental  proof  as  it  is  in  the  case  of  cholera. 

Condition  op  the  Bacilli  in  the  Morbid  Secretions  of  Influenza 

Patients. 

In  this  question  Pfeiffer's  fundamental  investigations  have  also 
proved  almost  conclusive.  The  principal  results  are  as  follows :  In 
recently  attacked  and  still  jjyrexial  patients  the  influenza  bacilli  are 
found  in  the  viscid,  frothy  sputum  exi)ectorated  from  the  bronchi 
during  violent  attacks  of  cough;  there  thej^  appear  in  free  swarms 
embedded  in  the  mucous  ground  substance  of  the  sputum,  while  the 
pus  cells  contain  the  specific  bacteria  only  in  small  numbers.  As  the 
disease  advances  the  microscopical  appearance  of  the  sputum  changes 
in  a  characteristic  manner.  The  number  of  free  influenza  bacilli  de- 
creases, while  the  pus  cells  are  actually  packed  with  the  delicate 
bacilli. 

Subsequent  to  the  acute  stage  of  the  influenza  catarrh  and  during 
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convalescence  tlie  great  majority  of  the  bacilli  are  in  the  interior  of 
the  pns  cells.  The  bacteria  also  present  distinct  signs  of  degeneration 
at  that  time ;  they  become  very  slender,  break  down,  stain  with  diffi- 
culty, and  can  no  longer  be  cultivated. 

In  some  convalescents  from  influenza  whose  recovery  is  unusually 
protracted,  the  explanation  of  this  fact  is  found  in  the  persistence  of 
the  bacilli  for  weeks  after  the  attack,  and  they  can  be  demonstrated 
in  large  numbers  in  some  of  the  particles  coughed  up,  especially  in 
the  morning. 

While  Pfeiffer  was  able  to  demonstrate  these  bacilli  in  the  sputum 
in  every  case  of  influenza,  he  never  found  them  in  the .  blood.  In 
numerous  investigations  of  severe  and  slight  cases  of  influenza,  in 
which  daily  from  ten  to  twenty  drops  of  blood  were  inoculated  upon 
agar,  every  specimen  remained  sterile.  Not  a  single  influenza  colony 
could  ever  be  made  to  develop.  This  fact  corresponds  with  the  micro- 
scopic findings  in  sections  of  tissue.  In  two  instances  only  did  Pfeif- 
fer see  the  influenza  bacilli  in  the  interior  of  small  veins.  In  both 
cases,  however,  these  veins  adjoined  tissue  that  was  completely  filled 
with  bacilli.  The  possibility  of  their  transportation  by  the  blood 
current,  however,  cannot  be  absolutely  denied,  for  Pfeifi^er  succeeded 
several  times  in  cultivating  isolated  influenza  colonies  from  the  sub- 
stance of  the  spleen  and  kidnej's. 

The  presence  of  the  bacilli  in  the  secretions  of  the  respiratory 
organs  has  since  been  uniformly  confirmed  in  many  investigations 
covering  a  large  number  of  individual  cases.  As  Pfeiffer  stated  in  his 
first  communication,  he  was  able  to  find  them  in  uncomplicated  cases 
in  absolutely  jjure  culture  and  usually  in  enormous  quantities.  When 
influenza  attacks  persons  whose  bronchi  are  affected  with  some  other 
disease,  e.g.,  phthisical  patients  with  cavities,  it  is  natural  to  find  in 
the  sputum  also  other  microorganisms  in  varying  quantities. 

In  the  secretion  of  the  larynx  and  trachea  there  is  usually  a  mix- 
ture of  different  bacteria,  among  which,  however,  the  influenza  bacillus 
predominates.  In  cases  of  influenza  pneumonia  the  foreign  admix- 
tures in  tlie  l)ronchi  become  progressively  sparser;  in  the  smaller 
bronchioles  and  the  pulmonary  tissue  the  influenza  bacillus  alone 
remains.  In  the  bronchi  the  bacilli  lie  in  immense  masses  upon  and 
between  the  destroyed  ex)ithelium,  only  here  and  there  penetrating 
into  the  submucous  tissue.  At  these  points  the  pus  cells  are  actually 
overwhelmed  with  influenza  bacilli.  This  is  particularly  the  case  in 
the  central  portions  of  the  inflammatory  lobular  foci.  But  they  also 
penetrate  the  pulmonary  tissue  and  get  as  far  as  the  pleura.  In  two 
oases  of  empyema  after  influenza  Pfeiffer  found  influenza  bacilli  ex- 
clusively in  the  false  membranes. 
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Huber  lias  confirmed  Pfeiffer's  statemeuts  in  two  small  epidemics 
in  the  jear  1893.  In  five  sporadic  cases,  however,  he  was  unable  to 
demonstrate  influenza  bacilli  either  under  the  microscope  or  by  cul- 
ture. Still,  in  these  recent  cases  he  failed  to  examine  the  nasal  secre- 
tion, and  hence  the  possibility  is  bj'^  no  means  excluded  that  the  true 
morbid  process  had  its  seat  there.  In  the  epidemic  cases  Huber 
found  in  the  sputum,  which  was  yellowish-green,  viscid,  and  num- 
mular, that  the  influenza  bacilli  were  j)resent  in  enormous  masses 
and  in  almost  pure  culture.  He  himself  admits  that  in  eight  other 
cases  in  which  the  process  was  quite  recent  and  acute,  the  sputum, 
scant}^  and  expectorated  with  difiicult}^,  contained  innumerable  and 
various  bacteria  which  possibly  may  have  overshadowed  the  influenza 
bacillus.  But  when  he  examined  the  secretion  of  the  mucosa  of  the 
nasopharynx  in  five  of  these  cases,  he  found  the  tyi^ical  bacillus  in 
three. 

Nastinkov  secured  a  pure  culture  of  the  bacillus  from  the  sputum 
in  twenty  cases  of  influenza  examined  by  him,  and  Klein  likewise 
demonstrated  Pfeiffer's  bacilli  in  the  bronchial  sputum  from  forty- 
three  cases  of  influenza.  He  also  found  them  in  the  oral  secre- 
tion and  observed  that  they  gradually  disappeared  as  the  patients 
recovered. 

In  cases  of  influenza  pneumonia,  at  the  height  of  the  disease.  Beck 
found  the  bacilli  in  pure  culture  in  the  sputum,  very  often  enclosed  in 
cells.  He  states  that  they  persisted  during  convalescence  and  even 
after  that  could  be  found  for  a  long  period  in  some  cases,  when  at 
times  they  suddenly  disappeared.  Of  special  bacteriological  interest 
was  the  case  of  a  man  with  sarcoma  of  the  lower  maxilla,  who  died 
suddeul3^  He  had  fever  but  there  was  no  expectoration.  At  the 
autopsy  the  microscopical  demonstration  of  a  pure  culture  of  influ- 
enza bacilli  in  the  purulent  plug  of  a  medium-sized  bronchus  per- 
mitted the  diagnosis  of  influenza  which  had  not  been  previously 
suspected. 

Among  the  first  confirmations  of  Pfeiffer's  discoveries  that  of 
Weichselbaum  is  of  particular  importance.  He  reported  in  1892  six 
autopsies  on  influenza  cases.  In  all  of  these  he  could  demonstrate 
the  influenza  bacilli  in  sections  of  the  bronchopneumonic  foci.  They 
were  situated  partly  within,  i)artly  without  the  leucocytes  and  the 
alveolar  epithelia.  In  the  recent  cases  they  were  extremely  numer- 
ous, in  the  older  cases  they  were  more  scanty.  Weichselbaum  de- 
monstrated the  same  bacilli  also  in  two  cases,  the  autopsy  of  which 
had  been  made  some  time  previously,  by  staining  portions  of  the 
bronchopneumonic  foci  which  had  been  preserved  in  alcohol.  In 
some    cases   he  found  pneumococci   associated,  but  in   pronounced 
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lobular  pneumonia  the  influenza  bacilli  were  present  in  pure  culture. 
Similar  results  were  obtained  by  Babes,  A.  Pfuhl,  Albu,  Neisser, 
Borgardt,  and  Kruse. 

The  long  persistence  of  the  influenza  bacilli  in  the  sputum  was 
demonstrated  by  Kruse  in  two  cases.  In  one  patient  he  found  the 
bacilli  in  the  sputum  four  months  after  the  onset  of  the  disease  and 
ten  weeks  after  the  termination  of  the  epidemic ;  of  course,  the  num- 
ber of  the  specific  bacteria  was  then  much  less  than  in  recent  cases, 
A  change  in  their  peculiarities,  however,  was  then  no  more  to  be 
discovered  than  when  the  bacteria  had  been  cultivated  for  an  equal 
length  of  time  upon  artificial  culture  media. 

In  direct  connection  with  the  observation  of  the  patients  in  the 
Friedrich-Wilhelms-Stift  at  Bonn,  the  present  writer  made  an  in- 
vestigation regarding  the  occurrence  of  the  influenza  bacilli,  from 
which  may  be  deduced  many  conclusions  of  epidemiological  interest 
and  of  importance  regarding  the  course  of  influenza  as  well  as  of 
mixed  infections.  We  shall  revert  to  the  results  of  these  investiga- 
tions in  a  later  section.  Here  it  will  suflice  to  state  that  the  findings 
agree  perfectly  with  those  obtained  by  Pfeiffer  and  Kruse.  It  is 
quite  remarkable  that  in  some  cases  the  bacilli  may  still  be  found 
in  the  sputum  when  the  patient  is  apparently  restored  to  health,  and 
that  on  the  other  hand  they  can  no  longer  be  found  in  spite  of  careful 
examination  in  cases  presenting  alternating  improvement  and  exacer- 
bations and  that  they  then  suddenly  reax)pear ;  and  that  in  other  pa- 
tients again — for  instance,  in  those  with  bronchiectases — the  bacilli 
could  be  demonstrated  post  mortem,  while  they  failed  to  appear  in 
the  sputum  during  life.  One  of  the  cases  is  of  interest,  moreover,  in 
that  the  si)utum  contained  large  numbers  of  influenza  bacilli,  but  the 
attack  of  influenza  did  not  occur  until  the  day  following  the  demon- 
stration. This  calls  to  mind  a  noteworthy  case  observed  by  Zaeslein 
at  Genoa,  in  which  cholera  bacilli  were  accidentally  found  in  the  in- 
testinal dejections,  though  the  cholera  attack  began  afterwards. 

When  influenza  reappeared  in  Freiburg  in  1893-94,  Baumler  suc- 
ceeded in  demonstrating  the  presence  of  Pfeiffer's  bacilli  in  the  third 
case.  This  is  all  the  more  remarkable  as  the  patients  were  not  at 
first  susxjected  of  sufi'eriug  from  influenza.  After  the  disease  was 
thus  carried  into  the  hospital  a  number  of  different  patients  were 
affected  with  it,  and  in  some  of  these  hospital  infections  the  influenza 
bacilli  were  likewise  demonstrated.  In  a  few  cases  he  also  succeeded 
in  finding  the  bacilli  in  the  sputum  as  late  as  four  weeks  from  the 
onset  (^f  the  disease,  in  the  course  of  advanced  convalescence. 

In  the  Institute  for  Infectious  Diseases  in  Berlin,  according  to 
Wassermann,  the  investigation  covered  many  hundreds  of  sputa,  and 
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the  result  was  tliafc  the  influenza  bacilli  were  discovered  in  large  num- 
bers at  the  time  of  the  epidemic  of  1893-94,  and  more  rarely  after  it 
had  run  its  course.  In  the  non-epidemic  period  the  microorganisms 
were  discovered  now  and  then  in  large  masses  in  the  secretions  of 
some  patients ;  every  one  of  these  attacks  could  be  traced  back  to  the 
time  of  the  epidemic. 

Influenza  Bacilli  m  the  Blood  and  the  Yarious  Organs. 

Pfeiffer's  bacilli  have  been  found  quite  excei:)tionally  in  the  blood. 
The  discoverer  himself  observed  them  in  sections  in  the  blood-vessels 
of  such  tissue  only  as  was  comiDletely  infiltrated  with  bacilli.  All  the 
experiments  made  by  him  with  a  view  of  obtaining  the  bacilli  by  cul- 
ture from  the  blood  were  negative  in  their  results.  From  this  fact  he 
concludes  that  as  a  rule  the  specific  microorganisms  do  not  circulate 
in  the  blood  during  the  attack  of  influenza.  As  these  bacilli,  how- 
ever, develop  with  the  greatest  facility  upon  blood-agar,  the  condi- 
tions Avould  a^ipear  extremely  favorable  for  obtaining  a  luxuriant 
growth  of  any  contained  bacilli  after  spreading  the  blood  upon  the 
surface  of  the  medium. 

At  the  time  of  the  influenza  epidemic  in  Naples  in  the  3'ear  1890, 
Kruse,  aided  by  Pansiui  and  Pasquale,  made  extensive  examinations 
of  the  blood.  At  that  time  the  view  j)revailed  that  the  presence  of 
the  bacilli  in  the  blood  was  a  matter  of  importance,  especially  in  cases 
in  which  the  symptoms  pointed  particularly  to  the  nervous  system  or 
to  other  organs.  The  above-named  investigators  examined  the  l)lood 
in  fifty  cases  of  influenza,  from  the  earliest  stages  onward.  With  all 
due  precautions  they  collected  from  the  patients  from  three  to  fifteen 
drops  of  blood  upon  liquefied  gelatin,  mixed  it  with  agar,  poured  it 
upon  Petri  dishes,  and  kept  it  at  a  temperature  of  from  36°  to  37°  C. 
The  result  was  absolutely  negative,  even  when  the  dishes  remained  in 
the  oven  for  ten  days. 

While  this  alone  renders  it  very  improbable  that  the  bacilli  are 
transported  in  the  blood  current,  we  have  the  additional  fact  that  the 
microbes  were  found  only  in  excejitional  instances  in  other  organs. 
Pfeiffer  succeeded  a  few  times  in  cultivating  isolated  colonies  from  the 
spleen  and  kidney  obtained  at  autopsies.  I  found  the  bacillus  once 
only  in  the  spleen  of  a  man  dead  of  influenza.  A.  Pfuhl  claims  to 
have  found  the  bacilli  in  the  brain. 

At  the  same  time  with  Pfeiffer's  first  report  Canon  had  published 
the  results  obtained  by  him  in  the  examination  of  twenty  influenza 
patients.  In  nearly  all  cases  he  found  one  and  the  same  microorga- 
nism in  the  blood.     He  stained  these  in  cover-glass  preparations  by 
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allowing  the  blood  film  to  dry  in  the  air  and  then  exposing  it  for  five 
minutes  to  the  effect  of  absolute  alcohol.  The  stain  consisted  of  a 
concentrated  watery  solution  of  methylen  blue  and  a  solution  of  eosin. 
According  to  the  description,  the  organism,  colored  blue,  is  found 
sometimes  in  larger  numbers,  but  as  a  rule  only  sparsely  and  after 
prolonged  search.  It  may  appear  as  a  small  diplococcus,  or  else, 
when  more  deeply  stained,  as  a  short  bacillus.  In  six  cases  Canon 
found  this  organism  in  groups  of  from  five  to  fifty  individuals.  In 
these  six  cases  the  blood  was  taken  during  a  fall  of  temperature.  In 
most  instances  the  preparation  of  the  specimen  was  conjoined  with 
inoculation  of  the  blood  upon  agar  and  bouillon.  The  cultures  were 
repeatedly  injected  into  mice,  with  negative  results.  Canon  asserted 
that  this  microorganism  occurred  in  all  influenza  patients,  and  since 
it  was  not  found  in  blood  from  other  sources  and  was  a  bacillus  thus 
far  practically  unknown,  he  thought  it  stood  in  direct  relation  to  influ- 
enza. He  also  stated  that  Koclr  had  inspected  his  preparations  and 
had  considered  them  identical  with  Pfeiffer's  bacillus. 

Subsequently,  however,  Canon  concluded  that  these  cultures  were 
not  of  the  influenza  bacillus,  but  in  six  later  cases  he  cultivated  from 
the  blood  a  bacillus  which  he  asserted  to  have  been  Pfeiffer's  bacil- 
lus. An  extremely  laborious  examination  of  the  blood  was  required 
in  order  to  find  the  bacillus  in  it.  Whether  this  really  was  Pfeiffer's 
bacillus  must  remain  an  open  question.  The  small  bacilli  found  by 
him  in  the  centrifugalized  urinary  sediment  have  also  not  been  posi- 
tively identified  as  influenza  bacilli.  On  the  strength  of  these  rather 
inconclusive  investigations,  Canon  believes  that  he  had  not  to  deal 
with  an  accidental  admixture  with  the  blood  of  isolated  bacilli  from 
the  respiratory  passages  but  with  a  true  propagation  in  the  blood. 
He  exjDlains  the  clinical  forms  of  influenza  in  the  following  manner : 
1.  The  influenza  bacilli  reach  the  air  passages,  where  they  find  a 
favorable  nidus — the  catarrhal  form  of  the  disease;  2.  The  bacilli  de- 
velop but  si)arsely  in  the  air  passages  but  profusely  in  the  blood — 
the  ]iervous  form ;  3.  The  bacilli  develop  luxuriantly  in  both  of  these 
locations — the  grave  form  with  pronounced  catarrhal  and  general 
symptoms. 

Pfeiffer  believes  that  Canon's  idea  is  erroneous,  for  he  convinced 
himself  by  personal  investigation  that  most  cultures  started  by  Canon 
from  the  blood  remained  sterile,  while  four  later  cultures  did  not  con- 
tain any  influenza  bacilli  but  only  other  microbes.  Canon's  micro- 
scojnc  Vjlood  preparations,  however,  contained  small  bacilli  which 
resembled  those  of  Pfeiffer. 

Anotlier  diffi(nilty  in  the  c(uestion  of  tlie  influenza  bacillus  was 
raised  by  Bruschettini.     He  began  by  taking  the  blood  from  the 
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brachial  vein  of  influenza  patients,  especially  those  who  were  in  the 
acute  febrile  stage.  Then  he  permitted  the  bacteria  to  develop  in  the 
same  blood  kept  at  the  temperature  of  37°  C,  and  in  this  way  he 
discovered  a  bacillus  which  is  devoid  of  spontaneous  motion  and 
grows  well  upon  the  ordinary  media,  but  much  better  upon  human 
and  rabbit's  blood,  or  upon  blood  serum  mixed  with  gelatin.  It 
grows  also,  though  more  sparsely,  in  gelatin  at  22°  C.  The  bacillus 
is  anaerobic.  It  stains  only  faintly  with  simple  aniline  solutions, 
but  does  so  fairly  well  with  Loffler's  solution  and  with  dilute  Ziehl's 
solution.  It  does  not  react  to  Gram's  method.  It  is  pol^anorphous 
and,  according  to  the  stage  of  its  development  and  the  nutrient  medi- 
um employed,  it  may  present  as  a  diplococcus,  a  streptococcus,  or  a 
bacilhis.  In  glycerin-agar  it  appears  as  a  coccus,  in  rabbit's  blood  as 
a  small  bacillus  with  rounded  ends,  two  or  more  individuals  being 
united  in  chains.  It  is  difficult  to  divest  one's  self  of  the  suspicion 
that  these  were  not  pure  cultures.  The  discoverer  of  this  bacillus 
also  investigated  its  pathogenic  qualities  and  reported  the  remarkable 
fact  that  he  always  found  agar  and  bouillon  cultures  without  effect, 
while  blood  cultures  were  harmless  to  guinea-pigs  and  rabbits,  but 
proved  i)athogenic  to  dogs  and  white  mice.  He  found  the  morbid 
picture  produced  in  the  rabbit  after  injection  of  the  culture  into  the 
trachea  to  be  very  similar  to  that  of  influenza  in  man.  There  re- 
sult fever,  mucous  catarrh  of  the  nose,  dyspnoea,  and  death  after 
from  twelve  to  fifteen  days,  with  symptoms  of  bronchitis  and  pneu- 
monia. The  inoculated  microorganisms  were  found  in  large  numbers 
in  the  blood  and  the  bronchial  secretion  of  these  animals.  These 
bacteria  also  had  a  poisonous  effect  when  acting  through  the  blood. 
An  injection  into  the  veins  caused  death ;  one  into  the  pleura,  into  the 
pericardium,  and  into  the  peritoneum  of  rabbits  produced  acute  in- 
flammation of  these  serous  membranes  and  often  even  the  death  of  the 
animal.  The  bacillus  discovered  bj^  Bruschettini  was  speciall}'  tested 
by  Bombicci  with  a  view  of  discovering  whether  it  can  stand  desic- 
cation, and  whether,  if  introduced  into  the  respiratorj'  organs,  it  is 
able  to  cause  influenza  in  animals.  He  states  that  he  infected  ani- 
mals by  making  them  inhale  the  dried  masses  of  bacilli.  The  bacil- 
lus resisted  rapid  drying  for  about  a  month,  slow  drying  for  seventy 
days.  Bruschettini  also  made  some  experiments  regarding  immuni- 
zation by  his  bacillus ;  these  will  be  discussed  elsewhere. 

Pfeiffer  and  Beck  subsequently  showed  that  Bruschettini  must 
have  experimented  mainly  with  streptococci,  whose  virulence  was 
mitigated,  and  moreover  his  culture  methods  were  marked  by  serious 
errors. 

Kitasato  and  Babes  described  bacilli  more  or  less  similar  to  that 
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of  Pfeiffer,  but  the  essential  and  fundamental  difference  consists  m 
the  fact  that  those  writers  were  able  to  cultivate  their  bacilli  upon 
glycerin-agar  or  ordinary  media,  and  this  not  only  in  the  first  genera- 
tion, which  is  possible  also  with  the  influenza  bacillus,  but  to  the 
tenth  and  later  generations.  Knowing  as  we  do  the  peculiarities  of 
Pfeiffer's  influenza  bacillus,  we  are  forced  to  the  conclusion  that  all 
these  investigators  had  to  deal  with  other  bacteria.  They  committed 
the  same  error  as  did  all  the  bacteriologists  who  made  their  inves- 
tigations during  the  first  influenza  epidemic.  In  this  way  alone  can 
we  explain  the  fact  that  even  capable  investigators  failed  to  find  a 
trace  of  Pfeiffer's  bacillus  during  that  epidemic,  while,  on  the  other 
hand,  nothing  developed  upon  their  media  but  diplococci  and  strep- 
tococci. 

Kruse,  Pausini,  and  Pasquale  assume  that  in  the  nervous  form  of 
influenza  we  would  be  most  likely  to  find  the  cause  pf  the  disease  in 
the  morbid  i^roducts  and  in  the  blood.  In  fifty  specimens  of  blood 
examined  in  various  phases  of  the  affection  they  were  unable  to 
demonstrate  the  presence  of  microscopic  microorganisms.  From  the 
sputum  they  were  able  to  cultivate,  besides  the  streptococcus  and 
Prankel-Weichselbaum's  coccus,  several  other  bacteria,  especially 
a  number  of  cocci  which  from  their  morphological  appearances 
they  looked  upon  as  varieties  of  the  Frankel-Weichselbaum  coccus 
but  which  did  not  prove  pathogenic  to  horses  and  dogs. 

Animal  Expeeiments. 

Although  experience  teaches  that  our  domestic  animals  are  not 
subject  to  influenza,  experiments  have  been  made  to  transfer  pure 
cultures  of  influenza  bacilli  to  animals.  Pfeiffer's  experiments  were 
absolutely  negative  with  mice,  rats,  guinea-pigs,  rabbits,  swine,  dogs, 
and  cats.  On  the  other  hand,  it  is  interesting  to  note  that  he  suc- 
ceeded in  producing  infectious  processes  in  monkeys. 

Pfeiffer  injected  into  the  trachea  of  a  monkey  a  flake  of  influenza 
sjjutum,  the  size  of  a  jnn's  head,  which  the  microscojie  had  shown  to 
contain  a  pure  culture  of  the  bacillus,  the  flake  having  been  well 
divided  in  1  c.c.  of  bouillon.  The  animal  died  after  having  presented 
but  slight  symj)toms,  and  at  the  post-mortem  a  walnut-sized  abscess 
was  found  adjoining  the  trachea  at  tlie  ])oint  of  injection;  besides, 
some  portions  oi  the  lung  were  atelectatic  and  the  afferent  bronchi 
were  filled  witli  greenish-yellow  ])us.  The  x>us  of  the  abscess  as  well 
as  tliat  f)f  tlie  l)roiicl)i  remained  sterile  avIk^ii  s))read  U])on  agar.  The 
microscopical  examination  revealed  in  the  pus  only  very  few  influenza 
bacilli  which  stained  poorly,  but  no  other  microorganisms.     Three 
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otlier  monkeys  were  inoculated  with  dilutions  of  these  bacilli  which 
had  been  cultivated  for  twentj^-four  hours  upon  blood-agar;  the  injec- 
tions were  made  directly  into  the  lungs  through  the  thoracic  wall. 
The  reaction  of  the  animals  consisted  in  fever  which  began  in  from 
twenty  to  thirty  hours  after  the  inoculation,  had  a  remittent  charac- 
ter, and  ended  by  l^sis ;  the  evening  temperatures  becoming  progres- 
sively lower  from  day  to  da3'.  The  animals  also  had  a  cough  but 
they  recovered,  and  when  they  were  reinoculated  after  two  weeks  they 
reacted  much  more  mildly.  Another  monkey  received  some  of  the 
culture  into  the  nose,  any  injury  of  the  mucosa  being  avoided;  the 
same  evening  fever  set  in  and  continued  for  several  days.  A  fifth 
monkey  received  into  the  trachea  an  injection  of  three  entire  influ- 
enza cultures  diluted  with  1  c.c.  of  bouillon.  The  same  evening 
the  temperature  rose  rapidly  to  39.2°,  The  next  d?ty  the  monkey 
was  very  sick,  the  temperature  began  to  fall,  and  death  occurred 
forty-eight  hours  after  the  injection,  with  symptoms  of  profound 
prostration  and  a  temperature  of  32.2°.  This  experiment  is  of  great 
importance  because  the  injected  microorganisms  had  not  multiplied, 
corresponding  anatomical  changes  consequently  had  not  occurred, 
and  death  therefore  was  due  to  the  toxic  products  of  the  influenza 
bacilli. 

Pfeiffer  made  additional  experiments  concerning  the  toxicity  of 
the  influenza  bacilli  and  found  that  rabbits  were  very  sensitive  to  the 
poison  of  gri[)pe.  After  an  intravenous  injection  of  a  twenty-four 
hours'  culture  of  the  bacilli  upon  blood-agar  diluted  with  1  c.c.  of 
bouillon  he  invariably  observed  the  characteristic  morbid  picture. 
The  animals,  which  were  quite  lively  immediately  after  the  injection, 
presented  the  first  symi:)toms  of  poisoning  after  from  one  and  a  half 
to  two  hours.  A  marked  dyspnoea  set  in,  together  with  very  notable 
muscular  weakness.  The  rabbits,  breathing  with  difiiculty,  lay  on 
the  ground  with  loosely  extended  extremities.  Still  there  were  no 
symj)toms  of  actual  paralysis,  for  when  the  animals  were  lifted  up 
they  moved  their  legs  in  apparently  normal  manner.  The  body 
temperature  showed  a  marked  febrile  reaction,  the  temperature  rising 
to  41°  C.  After  five  or  six  hours  the  animals  gradually  became  more 
lively,  resumed  their  normal  position,  and  began  to  move  like 
healthy  rabbits.  After  twenty-four  hours  only  a  slight  rise  of  tem- 
perature indicated  the  past  attack  of  poisoning. 

When  the  dose  is  doubled  or  trebled  the  animals  perish  with  very 
similar  but  more  marked  symptoms.  The  temperature  falls  ante 
mortem  to  less  than  36°  C.  The  necropsy  is  on  the  whole  negative. 
There  is  some  hyperemia  of  the  lungs,  the  spleen  is  small,  but  there 
is  nothing  else  of  note.     It  is  to  be  specially  remarked  that  the 
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microscopical  and  bacteriological  examination  of  the  blood  and  of 
the  various  organs  showed  only  a  quite  exceptional  growth  of  influ- 
enza bacilli ;  hence  there  was  evidently  no  multiplication  of  the  in- 
jected bacteria,  but  rather  their  death  in  the  rabbit's  body  was  rapid. 

The  same  symptoms  of  poisoning  could  be  produced  in  rabbits  by 
the  intravenous  injection  of  like  doses  of  cultures  killed  by  chloro- 
form. Consequently  the  influenza  cultures  contain  a  virulent  poison 
that  produces  in  rabbits  dyspnoea  and  muscular  weakness  resembling 
paralysis,  that  is,  a  morbid  picture  presenting  marked  analogy  with 
the  well-known  symptoms  peculiar  to  influenza  in  man. 

Guinea-pigs  and  mice  bear  relatively  enormous  doses  of  the  in- 
fluenza bacilli. 

In  the  course  of  his  investigations  with  the  influenza  bacilli  Nas- 
tinkov  made  eighteen  animal  experiments.  Pure  cultures  grown  ac- 
cording to  his  method  upon  yolk-peptone-agar  were  used  for  the 
injections  which  were  made  into  the  trachea,  the  lungs,  the  auricular 
vein,  and  the  peritoneum.  In  one  experiment  the  heart  valves  were 
injured  mechanically  by  a  sound  introduced  through  the  common 
carotid  artery  to  the  floor  of  the  left  ventricle.  Twelve  of  the  ani- 
mals were  rabbits,  two  guinea-pigs.  In  order  to  reduce  the  resisting 
I^ower  of  the  animals  ether  or  alcohol  was  injected  into  the  trachea 
or  the  lungs.  For  one  of  the  experiments  a  rabbit  was  used  which 
had  been  infected  with  tuberculosis.  In  all  of  the  cases  in  which 
pure  cultures  were  injected  the  animals  showed  some  reaction. 
Healthy  and  robust  animals  bore  the  injections  better  than  the  weak 
and  sick.  The  lymphatic  glands  showed  hyperplasia  and  cheesy 
degeneration.  The  lungs  presented  signs  of  inflammation  and  the 
liver  was  enlarged.  Altogether,  these  three  organs  were  most  seri- 
ously afl^ected. 

Kruse  likewise  studied  the  effect  of  influenza  bacilli  upon  the  ani- 
mal body  by  means  of  a  large  number  of  experiments.  Like  Pfeiffer 
he  found  that  while  it  was  possible  to  kill  the  animals  ordinarily  used 
for  experiments  by  large  doses  of  the  bacilli,  yet  these  would  not 
develop  in  them.  Eabbits  are  most  susceptible ;  with  them  a  reaction 
may  be  obtained  with  comparatively  small  doses  (one-fifth  of  an  agar 
colony).  When  these  animals  are  inoculated  subcutaneously  a  local 
swelling  results,  and  in  from  one  to  two  weeks  this  becomes  a  con- 
sistent nodule  which  on  section  resembles  a  jwtato.  After  a  further 
lapse  of  time  the  nodule  softens  and  ultimately  we  find  thick  pus 
like  that  common  in  ral)l)its.  The  smaller  nodules  are  absorbed, 
the  larger  ulcerate.  The  influenza  bacilli  can  usually  be  demon- 
strated under  the  microscope  only  during  the  first  few  days,  but  they 
are  evidently  degenerated;   sometimes,  however,  a  culture  will  sue- 
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ceed  even  after  weeks.  This  local  affection  in  rabbits,  which  is  not 
mentioned  by  Pfeiffer,  appears  to  Kruse  to  be  quite  characteristic  of 
influenza  bacilli,  as  he  has  not  met  Avith  it  under  other  conditions. 
Histological  examination  shows  that  we  have  to  deal  with  dense  pur- 
ulent infiltration  of  the  subcutaneous  tissue  which,  contrary  to  what 
occurs  in  ordinary  suppuration,  is  followed  by  liquefaction  of  the 
tissue  very  late  and  sometimes  not  at  all.  No  analogy  can  be  recog- 
nized Avith  the  jjrocesses  caused  by  influenza  pneumonia  in  the  lungs. 
In  order  to  explain  the  effect  of  local  infection  of  the  respira- 
tory organs  upon  the  general  organism,  it  is  necessary  to  assume 
that  the  influenza  bacilli  produce  a  toxin  or  several  toxins  whicli 
exert  an  influence  preeminently  upon  the  central  nervous  sj^stem. 
Of  course,  in  the  case  of  some  affections,  the  presence  of  the 
bacilli  as  such  in  other  organs  than  the  lungs  will  be  effective. 
Thus  Pribram  calls  attention  to  some  grave  cerebral  symptoms  for 
which  he  inculpates  the  immigration  of  influenza  bacilli  into  the 
meninges.  Pfuhl's  labors  likewise  point  to  the  demonstration  of  the 
bacilli  in  the  brain,  in  blood  preparations,  and  in  the  fluid  of  the 
ventricles  during  encephalitis  and  meningitis.  The  cases  to  be  dis- 
cussed in  connection  with  the  nervous  symptoms  of  influenza  ])rove 
the  multiplicitj'  of  these  manifestations,  leading  as  they  do  to  intense, 
prolonged  morbid  features  in  central  and  perii)heral  portions  of 
the  nervous  system.  These  considerations  induced  Cantani,  Jr.,  to 
stud}',  under  Pfeiffer's  direction,  how  the  modus  of  infection  is 
brought  about,  and  to  ascertain  the  nature  of  the  toxin,  together 
with  its  poisonous  action.  The  influenza  toxin  obviously  acts  pre- 
eminently upon  the  brain;  for  this  reason  Cantani  investigated  es- 
pecially the  influence  of  the  bacilli  upon  this  organ.  He  first  con- 
vinced himself  that  trephining  did  not  injure  the  animals,  and 
therefore  ascribed  the  results  of  his  experiments  to  bacterial  action 
alone.  He  succeeded  in  killing  rabbits  by  the  injection  of  relativelj^ 
small  doses  of  living  influenza  bacilli.  The  first  symptom  i^resented 
was  a  rise  of  temperature  (to  42°  C).  Along  with  this  was  observed 
a  steadily  increasing  dyspnoea ;  j)aralysis  also  set  in,  beginning  with 
the  hind  legs  and  spreading  forwards  over  the  whole  body.  The  ani- 
mals lay  helpless  on  one  side,  unable  to  raise  either  head  or  ears. 
This  condition  continued  for  hours,  and  finally  the  animals  died. 
When  a  non-lethal  dose  Vt^as  used  the  symptom  complex  was  less  pro- 
nounced, and  then  a  chronic  meningitis  frequently  developed ;  this 
was  sometimes  fatal,  but  often  ended  in  recovery.  The  minimal  fatal 
dose  varied.  With  moderatel.y  virulent  cultures  the  animals  died 
from  0.5  mgm.  of  a  twenty-hours'  blood-agar  culture.  When  very 
virulent,  however,  very  small  quantities  sufficed;    for  instance,  two 
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loops  of  the  culture  dilutetl  witli  1  c.c.  of  bouillon  killed  the  ani- 
mals in  twenty-four  hours. 

The  necrojjsj  of  the  dead  animals  showed  all  the  signs  of  a 
marked  intoxication.  A  bloody  exudate  was  often  present  in  the  ab- 
dominal cavity,  and  there  were  hypersemia  of  the  peritoneum,  spleen, 
liver,  kidneys,  and  lungs,  nephritis,  and  pericarditis.  Cantani,  how- 
ever, was  never  able  to  demonstrate  influenza  bacteria  in  the  perito- 
neal exudate,  in  the  blood,  or  in  the  organs.  The  bacilli  were  present, 
on  the  other  hand,  in  the  gelatinous  oedema  at  the  place  of  trepana- 
tion, in  the  fluid  of  the  ventricles,  in  the  brain  substance  (acute  en- 
cephalitis), so  that  the  bacilli  seem  unquestionably  to  have  multiplied 
in  the  brain.  They  appeared  to  spread  by  x>reference  through  the 
lymph  vessels.  The  influenza  bacilli  were  also  demonstrated  in  the 
spinal  cord.  They  seemed  to  immigrate  into  the  gray  substance 
through  the  central  canal.  A  considerable  increase  in  virulence  could 
be  produced  by  the  admixture  of  a  brain  emulsion.  The  bacteria, 
therefore,  appeared  to  find  a  most  favorable  nutrient  medium  in  the 
brain  substance. 

The  pure  toxin  effect  was  studied  by  Cantani  by  means  of  the  in- 
jection of  dead  bacteria  into  the  brain.  When  the  animals  were  in- 
oculated subdurally  with  fatal  quantities  of  the  toxin,  the  temperature 
rose,  often  to  42°  in  from  ten  to  twelve  hours ;  then  it  fell  until  death 
ensued.  When  the  dose  was  not  fatal,  the  febrile  condition  continued 
for  about  two  days  and  then  the  temj)erature  returned  to  the  normal. 
Paralytic  symptoms  were  especially  jn'ominent.  Occasionally  the 
animals  recovered  even  after  complete  paralysis.  At  the  same  time 
the  animals  emaciated  extremely.  With  every  repetition  of  the  intox- 
ication the  receptivity  of  the  animal  to  the  jDoison  was  very  materially 
increased,  so  that  an  acquired  immunity  was  out  of  the  question. 
With  these  intoxications  likewise  there  were  found  hypersemia  of  the 
meninges  and  hemorrhages  into  the  brain  substance. 

Demonstration  op  the  Influenza  Bacilli. 

The  right  of  Pfeiffer's  influenza  bacillus  to  be  regarded  as  the 
specific  cause  of  this  disease  is  based,  in  the  first  place,  upon  the 
fact  that  it  is  found  regularly  in  clinically  well-characterized  cases  of 
influenza.  It  has  already  been  shown  at  length  that  a  large  number 
of  reliable  bacteriologists  completely  agree  upon  this  point.  When 
we  seek  the  explanation  why  previous  to  Pfeiffer's  investigations  this 
small  })ncillns  was  not  found  by  most  observers,  we  find  it  partly  in 
the  fact  that  it  is  more  difficult  to  stain  than  other  bacteria. 

A  second  necessary  proof  of  the  si)ecific  character  of  the  influenza 
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bacillus  is  that  it  is  absent  in  all  other  diseases.  That  it  had  not  been 
found  before  Pfeiffer's  time  in  other  diseases  of  the  air  passages 
would  prove  very  little,  since  at  that  time  but  few  persons  had  seen 
it  even  in  influenza;  but  also  since  the  publication  of  Pfeiffer's  dis- 
covery the  most  reliable  observers  have  confirmed  the  statement  that 
the  organism  is  not  to  be  found  in  simple  bronchitis,  in  suppurative 
affections  of  the  respiratory  organs,  or  in  tuberculosis  uncompli- 
cated with  influenza ;  and  in  this  connection  a  special  interest  attaches 
to  the  observations  of  Kruse  and  Finkler,  according  to  which 
Pfeiffer's  bacilli  appeared  and  disappeared  in  other  diseases  of  the 
air  passages  parallel  with  the  occurrence  and  evanescence  of  influenza 
symptoms. 

Does  the  microscopical  finding  alone  sufl&ce  for  the  demonstration 
of  the  influenza  bacilli?  Under  certain  conditions  this  cjuestiou  may 
be  answered  afiirmativel}'.  Any  one  who  has  occupied  himself  largely 
with  these  bacilli  will  rarelj"  err  when  he  sees  them  in  a  sputum 
i:>reparatiou.  He  is  perfocily  justified  in  speaking  of  a  typical  influ- 
enza sputum,  and  there  are  many  cases  in  which  the  clinical  manifes- 
tations correspond  to  true  influenza  and  the  bacilli  are  found  in  the 
sputum  in  x^ure  culture.  In  the  expectoration  the  bacilli  often  have 
a  characteristic  arrangement,  lying  together  in  long  trains,  so  that 
they  have  been  compared  to  schools  of  fish,  and  often  they  are 
present  in  such  enormous  masses  that  they  cover  the  entire  field  of 
view.  It  is  most  desirable,  however,  to  establish  the  identity  of  the 
bacilli  bj^  culture,  if  every  doubt  is  to  be  excluded,  for  this  method 
leads  to  the  certain  demonstration  of  the  influenza  bacilli,  often  more 
rapidly  than  the  microscopical  examination.  The  culture  succeeds 
only,  according  to  Pfeiffer's  statements,  at  the  higher  temperatures, 
either  by  taking  the  material  containing  the  bacilli,  such  as  sputum 
or  the  pus  from  cavities,  and  spreading  it  directly  over  the  surface  of 
the  ordinary  media,  or  when  the  original  material  has  been  diluted, 
by  using  the  surface  of  media  which  have  been  covered  with  blood  or 
haemoglobin.  A  very  reliable  method  is  that  devised  by  Kruse,  as 
follows :  Take  several  test  tubes  containing  two-per-cent.  nutrient 
agar,  i)oiir  oft'  the  water  of  condensation  accumulated  at  the  bottom, 
liquefy  the  agar,  and  joour  it  hot  into  Petri  dishes.  By  not  closing 
the  latter  but  allowing  them  to  cool  under  a  bell  glass  greater  evapo- 
ration is  obtained  and  the  subsequent  occurrence  of  water  of  conden- 
sation is  prevented.  The  pigeon  blood  is  then  spread  by  means  of  a 
previously  heated  platinum  brush  over  the  surface,  and  in  the  same 
manner  the  material  to  be  tested  for  influenza  is  applied  either  directly 
or  after  dilution  with  sterile  bouillon.  Some  material  is  then  taken 
from  the  finished  plate  with  a  previously  heated  brush  and  spread 
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over  a  second  plate  coated  with  blood,  and  so  on.  In  this  way  any- 
desired  dilution  is  obtained.  This  method  has  material  advantages 
over  that  employed  by  Pfeiffer,  who  spread  the  material  over 
obliquely  congealed  agar  surfaces.  Among  many  hundreds  of  foreign 
colonies  it  is  easy,  according  to  Kruse's  method,  to  find  even  a  sin- 
gle influenza  colony  and  to  isolate  it,  especially  as  the  latter  is  ex- 
tremely characteristic.  Such  colonies  usually  appear  perfectly  trans- 
parent, colorless,  and  structureless;  only  under  certain  conditions 
they  have  a  yellowish  tinge  in  the  centre,  that  is,  when  the  layer  of 
blood  corpuscles  is  rather  thick  on  the  plate  and  the  age  of  the  cul- 
ture is  somewhat  advanced.  Of  great  importance,  moreover,  is  the 
lustre  due  to  the  curvature  of  the  colony,  whose  contour  may  be  reg- 
ular or  irregiilar.  While  a  confluence  of  the  several  cultures  with 
each  other  or  with  foreign  colonies  is  possible,  the  line  of  separation 
can  always  be  discerned  under  the  microscope.  When  these  several 
peculiarities  are  borne  in  mind,  influenza  colonies  will  hardly  be  con- 
founded with  others.  The  diagnosis  becomes  sometimes  more  diffi- 
cult with  the  naked  eye,  although  it  can,  as  a  rule,  be  made  even 
when  the  plates  are  plentifully  covered.  The  perfectly  transparent, 
dewdrojj  appearance  is  occasionally  found  with  other  species  of  bac- 
terial colonies  (diplococci),  and  on  the  other  hand,  as  stated  above, 
the  influenza  colonies  are  not  always  absolutely  transparent  and 
colorless. 

The  mode  of  cultivation  here  described  proves  sufficient  for  the 
diagnosis  in  many  cases  in  which  the  microscope  fails.  The  latter 
may  be  the  case  either  when  the  bacilli  are  too  sparse,  perhaps  partly 
degenerated,  and  enclosed  in  cells,  or  when  numerous  other,  morpho- 
logically similar  bacteria  are  present,  as  in  the  secretion  from  the 
mouth  and  the  neighboring  cavities.  Thus  Kruse,  for  instance,  suc- 
ceeded in  a  case  of  phthisis,  in  isolating  the  bacilli  three  months 
after  the  onset  of  an  attack  of  influenza,  although  it  had  been  im- 
possible for  several  weeks  to  demonstrate  them  under  the  microscope. 
A  different  interpretation  is  probably  required  for  the  following  case, 
likewise  that  of  a  phthisical  patient.  The  sputum  had  been  exam- 
ined for  months,  but  in  vain,  both  by  the  microscoi)e  and  by  cultiva- 
tion, for  the  i)resence  of  influenza  bacilli.  After  the  death  of  the 
patient  ])lates  were  inoculated  at  the  autoi;)sy  with  different  portions 
of  the  lungs,  with  the  unexi^ected  result  that  influenza  bacilli  in  pure 
culture  developed  from  the  pus  of  a  large  cavity.  During  life  the 
patient  liad  j)resented  no  definite  signs  of  an  attack  of  influenza,  only 
the  loss  of  strength  in  the  terminal  period  was  remarkably  rapid. 

The  further  cultivation  of  the  bacilli  from  the  plates  offers  no 
difficulties  when  Pfeiffer 's  directions  are  observed.     In  late  genera- 
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tions  the  addition  of  blood  to  the  agar  is  always  necessary  in  order 
to  secure  development  of  the  colonies.  The  transfer  is  best  made  at 
intervals  of  four  days;  after  six  days  Kruse  often  met  with  failures, 
although  at  times  a  positive  result  could  be  secured  even  after  twelve 
days.  As  the  use  of  pigeon  blood  is  quite  convenient,  Kruse  felt  no 
need  to  search  for  other  nutrient  media. 

Borgardt  lays  stress  on  the  necessity  of  cultivation,  since  occa- 
sionally even  the  expert  may  find  it  difficult  to  recognize  the  influenza 
bacilli,  owing  to  their  differences  in  size  and  their  staining  reactions ; 
they  may  readily  be  mistaken  for  diplococci  when  their  ends  are  more 
deeply  colored  than  the  middle.  In  his  culture  experiments  he  found 
that  well-isolated  colonies  formed  on  the  plates  in  twenty-four  hours 
when  a  proi^erly  selected  flake  of  sputum  was  diluted  in-  sterile  bouil- 
lon and  then  applied.  When,  however,  the  flake  was  used  directly 
for  inoculation  the  bacilli  develoi:ied  within  a  shorter  period  (twelve 
to  fifteen  hours),  more  luxuriantly,  though  of  course  more  contami- 
nated with  other  bacteria. 

In  only  six  out  of  thirty  cases  E.  Grossberger  found  the  influenza 
colonies  so  largely  predominating  that  on  being  inoculated  in  the 
usual  dilutions  upon  blood-agar  they  presented  the  picture  described 
at  the  time  of  epidemics  as  nearly  pure  cultures.  In  the  remaining 
instances  other  germs  developed  more  or  less  numerously  alongside 
of  the  influenza  bacilli.  The  admixture  found  consisted  maiul}'  of 
diplococci,  streptococci,  and  staphylococci.  In  pure  cultures  only 
the  isolated  colonies  attained  the  dimensions  given  by  Pfeiffer,  and 
besides  they  manifested  a  certain  sensitiveness  to  excessive  or  defi- 
cient alkalinity  of  the  nutrient  medium.  In  mixed  culture  with 
staphylococci  they  attained  very  uncommon  dimensions,  however, 
and  prove  extremely  tolerant  of  marked  differences  in  alkalinity.  A 
careful  investigation  convinced  Grossberger  that  in  the  symbiosis 
observed  by  him  there  was  some  influence  exerted  by  the  bacterial 
products  upon  the  haemoglobin  which  effected  such  a  change  in  it — 
whether  it  was  an  altered  solubility  or  a  chemical  change  in  a  more 
restricted  sense— as  to  make  it  more  readily  assimilable  by  the  influ- 
enza bacilli.  According  to  this  statement,  an  artificial  mixed  culture 
with  staphylococci  w^ould  be  apt  to  produce  a  gigantic  development 
of  the  influenza  bacilli  and  consequently  would  materially  facilitate 
their  discovery. 

In  1892,  Teissier,  Koux,  and  Pittion,  of  Paris,  made  bacteriologi- 
cal examinations  in  grippal  diseases  and  endeavored  to  isolate  micro- 
organisms from  the  blood  and  from  the  urine.  In  a  few  cases  their 
results  were  positive ;  they  found  in  three  instances  in  the  urine  and 
in  two  in  the  blood   bacteria  which  are  especially  stated   to   have 
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been  polymorphous.  This  polymorphism  consisted  in  the  occur- 
rence of  diplobacilli  and  of  long  chains  (streptobacilli).  In  bouillon 
cultures  the  bacillus  was  said  to  appear  lancet  shaped,  resembling 
the  microbe  of  pneumonia.  Uj)on  agar  media  it  was  said  to  resem- 
ble the  bacillus  of  typhoid,  while  on  gelatin  the  culture  was  more 
like  that  of  the  bacillus  coli.  It  is  difficult  to  repress  the  thought 
that  this  was  by  no  means  a  pure  culture,  but  that  different  micro- 
organisms had  been  under  observation.  When  these  authors  state 
that  the  microorganisms  were  pathogenic  for  rabbits ;  that  they  pro- 
duced convulsions,  "nervous  attacks,"  vertigo,  digestive  disturbances, 
affections  of  the  lungs  or  of  the  pericardium,  and  nephritis;  but  that 
the  temperature  curve  presented  a  certain  resemblance  to  that  of  in- 
fluenza in  man,  it  is  not  possible  to  form  any  conclusion  as  to  what 
variety  of  bacteria  they  were  dealing  with. 

A  bacillus  which  is  said  to  present  an  uncommonly'  strong  resem- 
blance to  that  of  Pfeiffer  was  described  by  Canestrini,  who  found  it 
in  the  blood  in  a  case  of  influenza.  The  likeness  to  Pfeiffer 's  bacil- 
lus in  its  morphological  features,  its  mode  of  development,  and  its 
staining  reactions  was  marked,  but  it  flourished  well  also  in  anaero- 
bic cultures.  This  last  peculiarity  justifies  the  assumption  that  the 
bacillus  was  not  that  of  Pfeiffer.  Pfeiffer  and  Beck  believe  also  that 
neither  the  organism  described  by  Bruschettini  nor  that  of  Babes 
was  the  one  producing  influenza.  The  same  authors  also  reject  the 
statements  of  Chantemesse,  who  in  conjunction  with  Cornille  injected 
into  the  auricular  vein  of  a  rabbit  a  drop  of  blood  from  an  influenza 
patient,  and  subsequently  found  in  the  blood  of  the  animal  a  bacillus 
which  they  thought  was  the  same  as  that  of  Pfeiffer.  Although  it 
is  very  difiicult  at  the  present  time  to  say  in  which  class  we  should 
place  the  bacilli  of  Kitasato,  of  Pfuhl  and  Canon,  and  of  Bruschet- 
tini, they  must  under  all  circumstances  be  kept  apart  from  that  of 
Pfeiffer. 

There  is  still  another  group  of  investigations  in  which  not  new 
varieties  of  bacteria  but  such  as  were  previously  known  were  found  in 
grippal  processes  and  were  used  in  various  ways  for  explaining  the 
different  manifestations  of  influenza.  In  these  investigations,  judg- 
ing from  what  is  thus  far  known,  the  question  was  one  of  mixed  in- 
fection, i.e.,  the  association  of  well-known  bacteria  with  the  bacilli 
of  influenza. 

One  of  the  first  bacteriological  reports  in  the  earlier  period  was 
that  of  Soifert,  of  Wiirzburg,  who  stated  that  streptococci  in  large 
numl^ers  were  jjresent  in  the  sputum  of  influenza  jjatients.  It  was 
reyjorted  from  Vienna  that  in  the  cases  there  examined  Friinkel's 
I)neumococcus  could  1j(!  uniformly  discovered.     Jolles  found  in  the 
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secretions  and  in  the  urine  of  influenza  patients  numerous  mi- 
crococci resembling  Friendlander's  pneumococcus,  but  their  cap- 
sules could  not  be  stained.  He  thought  them  to  be  connected 
with  similar  organisms  which  he  had  found  in  December,  1889, 
in  the  Vienna  drinking-water  and  which  were  said  to  have  dis- 
appeared during  the  decline  of  the  epidemic.  The  findings  reported 
by  Seifert  and  Miiller  in  1883  from  Wiirzburg,  in  which  strep- 
tococci in  long  chains  were  described,  form  a  transition  to  the  dis- 
coveries made  in  Bonn.  Kippert  found  the  streptococcus  pyogenes 
abundantly  in  the  bronchial  mucus,  in  the  infiltrated  tissue  of  the 
inflamed  lung,  and  in  the  sputum  of  five  cases.  Tinkler  found  strep- 
tococci in  all  pneumonic  foci  of  true  grippal  pneumonia,  the  material 
having  been  secured  by  aspiration  from  the  living  patients,  by  means 
of  a  Pravaz  syringe.  He  found  the  same  organism  in  the  lung  and 
the  spleen  at  six  autopsies;  once  he  found  staphylococci  and  once 
diplococci,  but  these  differed  from  those  of  Frankel.  In  all  these 
findings,  therefore,  the  ordinary  causative  agents  of  pneumonia  oc- 
cupied a  subordinate  position.  On  the  other  hand,  Weichselbaum 
discovered  a  coccus  resembling  the  diplococcus  pneumoniae  in  the 
secretions  of  febrile  influenza  patients.  Marmorek  found  no  microbes 
in  the  blood  of  influenza  patients,  but  in  the  purulent  bronchial  se- 
cretion he  discovered  spherical  and  lancet-shaped  bacteria,  short  ba- 
cilli with  a  gelatinous  capsule,  and  diplococci.  In  one  case  Fried- 
liinder's  pneumococcus  was  present.  When  the  process  was  localized 
in  the  lung  he  found  no  other  organisms  than  Frankel 's  pneumococ- 
cus. Dii^lococci  were  found,  moreover,  by  Georges  and  Burgas  in  the 
lungs  of  influenza  patients  suffering  from  pneumonia  and  they  ob- 
tained the  same  in  pure  cultures  from  portions  of  the  spleen.  In 
the  study  of  secondary  morbid  conditions  during  influenza  Weich- 
selbaum invariably  found  the  diplococcus.  Once  a  streptococcus 
was  observed  in  the  pus  from  purulent  rhinitis,  but  the  diplococcus 
appeared  in  all  other  conditions — in  the  urine,  in  the  purulent  dis- 
charges from  the  middle  ear,  in  meningitis,  in  nephritis,  and  in 
the  intestinal  canal  of  patients  who  had  manifested  symptoms  of  en- 
teritis. 

While  these  investigators,  in  conformity  with  their  experience, 
naturally  suspected  some  connection  between  influenza  "and  the  diplo- 
coccus, the  other  authors  named  above,  who  had  found  chiefly  strep- 
tococci, were  inclined  rather  to  connect  the  latter  organism  with 
influenza,  particularly  because  the  frequent  occurrence  of  the  same 
microbe  was  also  reported  from  distant  localities.  Thus  Laveran,  of 
Paris,  stated  that  he  had  but  rarely  met  with  the  diplococcus  in  in- 
fectious pneumonia,  but  that  streptococci  were  regularly  present  in 
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the  sputum.  Boucliarcl,  too,  found  tlie  streptococcus  among  otlier 
bacteria  in  cases  of  influenza;  and  Babes,  besides  otlier  bacteria 
which  he  described  in  detail,  cultivated  a  streptococcus  that  was  said 
to  differ  materially  from  the  ordinary  streptococcus  pyogenes.  In 
fatal  cases  of  influenza,  however,  he  had  noticed,  aside  from  these 
streptococci,  other  bacterial  colonies  which  were  connected  with  each 
other  by  peculiar  radiating  processes.  While  these  earlier  observers 
respectively  argued  in  favor  of  stre^jtococci  and  diplococci,  others  re- 
ported observations  in  which  the  two  species  of  bacteria  were  found 
either  simultaneously  or  in  succession,  in  very  numerous  cases  of 
influenza. 

In  seven  cases  of  otitis  following  influenza  Levy  found  Frankel's 
diplococcus  six  times  in  pure  culture  and  once  the  staphylococcus 
pyogenes  albus ;  in  one  case  of  bronchopneumonia  aspirated  during 
life,  Frankel's  coccus.  Levy  maintained  that,  as  these  microorgan- 
isms were  found  only  in  comj)licated  cases  of  influenza,  none  of  them 
could  be  the  exciting  cause,  and  that  there  was  simply  an  infection 
upon  a  soil  prepared  by  the  influenza.  According  to  this  author's 
opinion,  several  microorganisms  are  apt  to  produce  the  infection  both 
in  influenza  and  in  pneumonia. 

Prudden  examined  the  sputa  and  nasal  secretion  in  seven  cases.. 
In  two  of  these  the  sputum  contained  preponderating  masses  of  the 
streptococcus,  besides  some  bacteria  from  the  air ;  in  the  third  case 
large  numbers  of  Frankel's  diplococcus  and  of  the  staphylococcus 
pyogenes  aureus  were  present.  The  sputum  of  six  cases  of  pneumonia 
following  influenza  contained  diplococcus  pneumonise,  staphylococcus 
aureus,  and  streptococcus  pyogenes;  one  case,  streptococcus  and 
staphylococcus  aureus.  No  special  form  of  bacteria  was  found  in  seven 
cases  of  simple  influenza. 

In  the  microscopical  examination  of  dry  cover-glass  preparations 
from  the  secretions  of  the  oral,  nasal,  and  jjharyngeal  cavities  Ko- 
walski  found  no  form  of  microorganisms  specific  for  influenza,  nor 
did  he  discover  any  species  to  be  constantly  present,  only  mixtures 
of  bacteria  were  always  demonstrated.  By  culture  he  isolated  thirty 
different  varieties  of  saprophytes,  several  familiar  pathogenic  germs, 
and  three  liitherto  unknown  organisms.  He  demonstrated  staphylo- 
coccus aureus  five  times ;  staphylococcus  pyogenes  albus,  four  times ; 
dii)lococcus  pneumonifjo  Friinkel,  twice;  streptococcus,  once;  Fried- 
lander's  })acillus  pneumoniae,  staphylococcus  aureus,  albus,  andflavus, 
each  once.  Among  the  three  unknown  varieties  Kowalski  found  one, 
which  he  called  the  gelatin  coccus,  present  seven  times,  and  he  says 
that  if  this  coccus  had  been  constantly  found  it  would  have  been  justi- 
fiable to  regard  it  as  the  exciting  cause  of  influenza. 
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Klebs  discovered  in  the  blood  of  influenza  patients  monads  measur- 
ing 1-1.5  !J.  wliicli  were  in  active  motion,  also  a  larger  form  (2-3  p) 
that  moved  more  sluggishly.  Klebs  observed  these  formations  at  the 
margin  or  in  the  interior  of  the  red  blood  corpuscles.  In  a  later 
communication  the  same  author  states  that  he  had  found  in  subse- 
quent cases,  in  the  blood  and  in  coagula,  resting-forms  which  by 
transverse  division  produce  types  appearing  as  diplo-  and  tetracocci. 
Klebs  says  further  of  these  organisms:  "Uijon  the  ordinary  firm 
nutrient  media  they  seem  to  grow  with  difficulty,  so  that  negative 
results  are  usually  obtained;  but  when  cultivated  with  blood  they 
develop  readil}'  in  bouillon  and  then  resemble  Friinkel's  pneumo- 
coccus,  from  which  they  differ,  however,  b}'  their  active  motion. 
Inoculated  upon  dogs  thej^  cause  fever,  though  this  is  of  short  dura- 
tion." Inasmuch  as  "firm  nutrient  media"  must  mean  gelatin  and 
agar  plates,  we  note  a  certain  resemblance  to  microorganism  II., 
whose  defective  growth  upon  gelatin  plates  when  inoculated  from  the 
blood,  as  well  as  its  pathogenic  action  upon  dogs,  has  been  proved. 

Leyden  found  in  the  sputum  of  grippal  croupous  jjueumonia 
Frankel's  diplococcus,  by  means  of  which  he  produced  septicaemia 
in  rabbits.  From  one  case  with  loose  hepatization  of  the  lung  he 
was  able  to  cultivate  a  variety  of  coccus  which,  inoculated  uijou  rab- 
bits, produced  no  effect.  In  another  similar  lung  he  discovered  four 
different  strepto-  and  staphylococci. 

In  his  bacteriological  examinations  of  the  comi3lications  of  influ- 
enza Drasche  reports  that  he  found  in  the  lungs  streptococcus  pyo- 
genes, diplococcus  Frankel,  staphylococcus  pyogenes  aureus,  albus, 
and  flavus  once  each;  in  the  pleural  exudate,  pneumococcus  Frankel 
five  times,  streptococcus  five  times,  pneumonia  bacillus  Friedlander 
once. 

In  the  Sfjutum  of  the  cases  examined  by  him  Kirchner  found  with- 
out exception  a  micrococcus  (diplococcus)  with  oval  capsule ;  it  aj)- 
peared  never  single  but  sometimes  in  chains.  He  found  the  same 
organism  alone  in  pneumonia,  in  two  cases  of  purulent  pleurisy,  and 
in  the  blood  in  three  cases  with  severe  general  sj^mptoms  but  pre- 
senting no  localization  in  the  respiratory  apparatus.  Kirchner  be- 
lieves that  the  microorganism  is  not  identical  with  the  Frankel- 
Weichselbaum  diplococcus,  nor  with  the  streptococcus  pyogenes  or 
erysipelatis.  Experimental  inoculations  upon  rabbits  gave  negative 
results.  Kirchner  leaves  it  an  ojjen  question  whether  this  diplococcus 
is  the  cause  of  influenza  or  is  characteristic  of  this  disease. 

Of  these  various  bacteriological  findings  the  chief  interest  attaches 
to  those  relative  to  streptococci,  diplococci,  and  Friedlander 's  pueu- 
mobacilli.     In  this  connection  it  is  to  be  specially  noted  that  these 
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different  species  of  bacteria  occurred  by  no  means  regularly  in  the 
disease  at  various  localities ;  on  the  contrary,  that  in  some  places  an 
unquestionable  predominance  of  one  species  was  positively  estab- 
lished. Let  us  see  first  of  all  how  this  relation  applies  to  the  strepto- 
coccus. Eibbert,  of  Bonn,  found  in  a  large  number  of  post-mortem 
cases  a  streptococcus  which  he  held  to  be  identical  with  the  ordinary 
streptococcus  erysipelatis.  In  two  cases  the  plates  inoculated  from  a 
lung  in  a  state  of  lobar  disease  had  remained  absolutely  sterile. 
Along  with  these  streptococci  he  found  the  staphylococcus  pyogenes 
aureus  very  sparsely,  but  never  Frankel's  diplococcus  i^neumonise. 
The  diplococcus  observed  by  him  in  a  single  instance  associated  with 
the  streptococcus  appeared  to  be  not  identical  with  that  of  Fraukel. 

At  the  same  time  and  in  the  same  place  Finkler  i^ursued  an  exten- 
sive investigation.  In  forty -five  cases  of  grippal  pneumonia  he  exam- 
ined the  sputum,  or  material  aspirated  during  life  from  pneumonic 
foci,  or  specimens  from  the  cadaver.  In  every  lung  examined  he  dis- 
covered the  streptococcus.  In  one  single  lung  he  found  a  staphy- 
lococcus, and  a  diplococcus  which  he  held  to  be  different  from  that  of 
Frankel.  So,  too,  in  the  examination  of  pus  from  two  cases  of  otitis 
media  the  strej)tococcus  appeared,  in  one  case  in  pure  culture,  in  the 
other  associated  with  the  staphylococcus  albus.  In  the  sputum  like- 
wise the  streptococcus  was  most  frequently  discovered.  In  the  blood 
which  he  had  obtained  before  death  from  the  spleen  cultivation 
demonstrated  streptococci  and  the  absence  of  all  other  bacteria.  In 
the  blood  of  a  cadaver  dead  of  influenza  the  streptococcus  was  also 
found,  although  there  had  been  no  pneumonia.  In  this  connection, 
however,  it  is  to  be  particularly  noted  that  of  the  forty -five  cases  of 
pneumonia  only  two  i:)resented  the  type  of  lobar  fibrinous  pneumonia, 
while  the  remaining  forty -three  cases  presented  the  clinical  picture  of 
true  grijipal  pneumonia. 

In  Paris,  that  is,  far  from  the  last-named  locality,  Vincent  and 
Yaillard  obtained  similar  results  at  the  same  time.  They  examined 
iutestines,  blood,  and  exudates  from  influenza  cadavers,  as  well  as  the 
si)uta  and  pleuritic  exudates  from  the  living,  and  invariably  found  the 
streptococcus  erysipelatis  both  on  microscopical  examination  and  by 
cultivation.  Duponchel  and  Laveran  found  the  same  organism,  but 
never  the  diplococcus  pneumoniae.  In  harmony  therewith  are  also 
the  results  of  Du  Cazal,  who  in  fourteen  influenza  patients  found  the 
streptococcus,  and  in  four  cases  of  pneumonia  following  influenza 
always  failed  to  discover  the  diplococcus. 

Wliile  wo  are  forced  to  assume  that  in  the  localities  named  there 
was  an  almost  exclusive  occurrence  of  streptococci,  there  are  on  the 
other  hand  a  large  number  of  observations  which  demonstrated  the 
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diplococcus  pneumoniae  along  with  tlie  streptococcus.  But  it  is  note- 
worthy that  among  these  are  very  many  cases  in  which  either  strepto- 
cocci or  diplococci  alone  were  present.  In  this  group  belong  the 
cases  investigated  by  Netter  and  Duflocq,  of  Paris.  In  ten  cases  of 
empyema  occurring  in  the  course  of  influenza  Netter  demonstrated 
the  streptococcus  seven  times  and  the  diplococcus  pneumoniae  three 
times.  In  only  two  cases  both  bacteria  were  present  in  mixed  infec- 
tion. Similar  investigations  are  reported  by  Leyden,  who  found  in 
the  sputum  of  influenza  cases  in  four  instances  only  the  diplococcus 
pneumoniae,  in  three  only  the  streptococcus,  in  ten  both  diplococcus 
and  staphylococcus.  From  some  of  the  sputa  cultures  were  made; 
they  showed  the  diplococcus  alone  in  three  cases,  the  streptococcus 
alone  in  two  cases,  both  bacteria  mixed  in  two  cases.  Zaufal  exam- 
ined two  cases  of  otitis  media,  one  of  which  contained  a  pure  culture 
of  the  streptococcus  as  demonstrated  by  cultivation  and  the  inocula- 
tion of  mice,  the  other  the  diplococcus  pneumoniae,  likewise  in  pure 
culture.  Schreiber  examined  eight  cases  of  otitis  media  during  influ- 
enza with  the  following  result :  Streptococcus  twice,  diplococcus  twice, 
staphylococcus  in  pure  culture  once,  streptococcus  and  staphylococcus 
associated  twice. 

Prudden,  of  New  York,  examined  seven  cases  of  uncomplicated 
influenza  and  found  in  two  the  streptococcus  pyogenes,  and  in  one 
the  diplococcus  pneumoniae  associated  with  the  staphylococcus. 

Buchner,  of  Munich,  found  in  three  carefully  examined  cases  of 
influenzal  exudates  (two  of  pleurisy,  one  of  pericarditis)  the  strepto- 
coccus twice  and  the  diplococcus  once,  in  jnire  culture.  Emmerich, 
of  Munich,  also  found  the  streptococcus  in  a  case  of  empyema. 

Prior's  investigations  are  noteworthy.  He  examined  the  sputa  of 
nine  influenza  patients;  in  two  of  these  the  diplococcus  alone  was 
present,  in  the  others  it  was  associated  with  the  stajjhylococcus  and 
streptococcus.  In  the  instances  in  which  the  three  bacteria  were 
conjoined,  the  diplococcus  predominated  in  four  cases;  in  the  other 
three  the  staphylococcus  was  in  the  majority  in  two,  and  in  one  the 
streptococcus  ranked  first.  Among  twenty  additional  examinations 
the  diplococcus  piieumoniae  was  present  in  eighteen.  In  fifteen  cases 
he  found  the  three  species  of  coccus  conjoined,  but  in  these  too  the 
diplococcus  predominated.  Prior  also  examined  sixteen  cases  of  grip- 
pal pneumonia,  in  which  he  demonstrated  the  diplococcus  xmeumoniae 
without  exception ;  in  three  cases  it  was  the  only  organism,  in  seven 
it  was  associated  with  streptococci,  in  six  with  streptococci  and 
staphylococci.  Aspiration  of  the  spleen  yielded  in  one  case  diplo- 
cocci and  streptococci,  in  another  a  pure  culture  of  streptococci,  in  a 
third  case  streptococci  alone.     Prior's  examinations,  however,  showed 
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a  certain  order  in  the  way  in  which  the  different  bacteria  appeared. 
In  six  cases  of  grippal  pneumonia  carefully  investigated  by  him,  the 
mutual  relation  of  the  bacteria  changed  markedly  and  with  rapidity. 
The  staphylococci  always  remained  scanty,  but  -the  streptococci  in- 
creased enormously,  so  that  in  comparison  with  them  the  previously 
numerous  diplococci  dwindled,  often  so  quickly  that  in  from  six  to 
eight  hours  the  appearance  was  completely  altered  in  this  sense.  In 
two  cases  in  which  at  first  diplococci  and  streptococci  were  associated, 
the  latter  organism  finally  presented  itself  exclusively,  a  pure  culture 
appearing  at  once  upon  the  medium.  This  relation  was  observed  by 
him  so  frequently  as  to  lead  him  to  draw  special  conclusions  there- 
from. This  process  becomes  all  the  more  important  by  the  fact  that 
in  one  case  it  could  be  demonstrated  at  the  autopsy  that  this  occur- 
rence depended  upon  the  stage  of  the  disease ;  for  the  recent  foci  in  the 
lungs  contained  chiefly  and  often  exclusively  colonies  of  diplococci, 
the  older  and  disintegrating  ones  were  occupied  by  streptococci. 
Prior  therefore  maintains  that  the  diplococcus  is  largely  the  fore- 
runner of  the  streptococcus ;  that  the  former  creates  or  helps  to  create 
conditions  under  which  the  latter  flourishes  best.  Many  cases  differ 
at  the  outset  in  that  the  diplococcus  predominates  or  is  alone  present 
in  some,  while  in  others  the  streptococcus  assumes  this  position. 
When  relapses  occur,  they  are  due  to  the  diplococcus.  When  the 
disease  takes  on  a  grave  character  the  strejjtococcus  will  always  be 
found.  It  appears,  moreover,  from  the  aspiration  of  the  various  exu- 
dates that  the  streptococcus  renders  the  prognosis  worse;  thus  in 
pericarditis  it  was  alone  present,  in  grave  pleurisy  it  predominated 
and  subsequently  was  the  sole  organism,  and  in  supj)urative  otitis 
media  it  occurred  frequently  in  pure  culture.  In  a  patient  who  had 
succumbed  on  the  first  day  of  the  disease  Prior  succeeded  in  finding 
in  the  spleen  the  diplococcus  alone,  while  in  i)atients  dying  after 
several  days'  duration  of  the  affection  streijtococci  predominated  in  the 
spleen  and  often  were  the  only  bacteria  present.  All  these  facts  point 
to  the  possibility  that  the  streptococcus  follows  in  the  train  of  the 
diplococcus,  crowds  it  out,  and  after  its  death  possesses  the  faculty  of 
proliferating  alone  and  keeping  up  the  inflammation  independently. 

Mention  should  now  be  made  of  several  investigations  in  which, 
contrary  to  those  cited  above,  the  diplococcus  pneumonise  was  discov- 
ered either  alone  or  in  excess  in  the  products  of  influenza  patients. 

Levy,  of  Strasljourg,  found  in  the  si)utum  of  influenza  j^atients 
large  masses  of  the  diplococcus  pneumoniae  Prankel,  sometimes  along 
with  staphylococci  and  streptococci;  among  seven  cases  of  purulent 
otitis  media  he  found  it  in  the  secretion  in  pure  culture  in  six,  in  the 
seventh  case  it  was   associated  with  the   staphylococcus   jjyogenes 
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albns.  In  the  examination  of  five  cases  of  empyema,  of  serous  pleu- 
ritic exudates,  and  of  one  seropurulent  exudate,  lie  discovered  the 
diplococcus  pneumoniae  eight  times,  only  once  conjoined  with  the 
staphylococcus,  and  the  latter  alone  but  once  (serous  exudate).  In  a 
case  of  bronchopneumonia  likewise  he  found  the  diplococcus. 

The  investigations  of  Weichselbaum,  of  Vienna,  covered  the  sputa 
of  twenty-one  cases,  including  one  with  bronchoiDneumonia  and  two 
in  which  fibrinous  pneumonia  developed  subsequently ;  the  rest  were 
uncomplicated.  Weichselbaum  examined  the  cases  not  only  under 
the  microscope  but  also  by  culture  and  by  animal  experiments.  The 
sputa  were  always  remarkably  rich  in  bacteria;  as  a  rule  one  species 
of  coccus  predominated  and  at  times  was  exclusively  present.  The 
similarity  of  these  findings  to  those  of  Prior  is  evident.  According 
to  Weichselbaum,  this  occurrence  is  observed  only  in  fibrinous  pneu- 
monia, but  not  in  the  ordinary  catarrhs  of  the  respiratory  organs. 
The  diplococci  found  by  him  agreed  culturally  with  those  of  Franjiel, 
but  showed  material  differences  in  animal  experiments.  When  mice 
and  rabbits  were  inoculated  with  pure  cultures,  only  one-third  of  the 
animals  showed  the  effects  which  are  usually  observed  after  the  in- 
oculation of  the  first  generations  of  the  pneumococcus.  Weichsel- 
baum found  only  small  numbers  of  streptococci  and  staphylococci. 
In  the  case  of  a  j'oung  man  with  acute  influenza  he  succeeded  in 
demonstrating  the  same  dix)lococci  in  the  urine.  The  same  organ- 
isms were  particularly  abundant  in  material  taken  from  cadavers. 
The  examination  covered  the  bodies  of  ten  i^ersons  who  had  suc- 
cumbed partly  with,  partly  without  complications.  In  every  instance 
tlie  accessory  cavities  of  the  nose,  the  maxillary  and  frontal  sinuses 
were  completely  filled  with  thin  or  lumpy  pus,  invariably  containing 
the  diplococci  which,  inoculated  upon  animals,  always  proved  ex- 
tremely virulent.     He  therefore  found  the  diplococcus  in  all  cases. 

Sirena,  of  Italy,  also  found  the  diplococcus  pneumonioe  along  with 
other  microorganisms  in  the  sputum.  Marmorek,  of  Vienna,  culti- 
vated the  diplococcus  constantly  and  preeminently  in  seven  uncom- 
plicated cases  of  influenza.  The  organism  found  by  him  flourished 
more  luxuriantly  in  the  culture  but  was  far  less  virulent  in  animal  ex- 
periments than  is  usual  with  the  pneumococcus.  In  France,  Ger- 
main See  and  Bordas  demonstrated  the  diplococcus  pneumonieB 
almost  regularly  in  the  secretions  of  the  patients  and  in  the  pneu- 
monic exudates  of  the  cadaver.  Bouchard  found  the  diplococcus 
in  grippal  pneumonia,  stai)hylococci  in  the  vesicles  of  labial  herpes 
accomijanjdng  influenza,  and  streptococci  in  the  bronchial  secretion. 
In  Switzerland,  Haegler  demonstrated  the  diplococcus  by  cultiva- 
tion in  ten  out  of  twelve  cases  of  influenza,  in  the  secretion  of  the 
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nose  and  pharynx,  in  the  sputum  of  pneumonia  patients,  and  in  em- 
pyema. Krannhals,  of  Kiga,  found  the  diplococcus  often  associated 
with  streptococci,  in  each  of  twenty  post-mortem  examinations  of 
cases  of  croupous  pneumonia  and  pleurisy  following  influenza. 
Curschmann,  of  Leipsic,  found  the  staphylococcus  constantly  in 
l)urulent  bronchorrhoea  during  influenza. 

The  investigations  of  Friedrich,  of  Berlin,  yielded  the  stai)hy- 
lococcus  albus  once  in  an  uncomplicated  case,  once  during  beginning 
secondary  inflammatory  manifestations,  and  a  staphylococcus  resem- 
bling the  former,  which  was  i^athogeuic  to  mice.  A  streptococcus 
was  found  twice,  and  the  dii)lococcus  i)neumoni8e  twice.  The  strep- 
tococcus, when  cultivated,  showed  differences  from  that  of  erysipelas. 
Its  development  was  more  luxuriant,  the  growth  was  more  pronounced 
in  the  depth  than  at  the  surface,  and  the  temperature  most  conducive 
to  it  lay  between  37"  and  40°  C.  Its  slight  virulence  and  power  of 
resistance  seemed  to  justify  its  differentiation  from  the  streptococcus 
erysipelatis. 

Deligiannis,  of  Athens,  instituted  a  bacteriological  examination  of 
eight  cases  of  influenza  and,  for  puri)oses  of  control,  of  two  cases  of 
true  pneumonia.  Aside  from  the  bacterium  termo  and  the  staphy- 
lococcus pyogenes  aureus,  he  attached  special  importance  to  the  dis- 
covery of  an  hourglass  bacterium.  He  applied  this  term  to  a  bac- 
terium in  clusters  comx^osed  of  jjaired  cocci  connected  in  hourglass 
shape.  He  based  his  differentiation  of  these  bacteria  from  diplococci 
upon  their  form  (hourglass),  their  distribution  (clusters),  and  a  pecu- 
liar staining-reaction.  Babes,  of  Bucharest,  frequently  found  a  path- 
ogenic streptococcus  which  differs  in  several  respects  from  the  ordi- 
nary streptococcus.  In  one  case  he  discovered  a  microorganism 
which  resembled  the  lancet-shaped  sputum  bacterium.  Babes  also 
found,  besides  the  staphylococcus  pyogenes  aureus,  some  zoogloea 
forms  and  diplobacteria,  and  two  species  which  iiroved  pathogenic 
to  mice  and  rabbits.  Petruschky,  of  Konigsberg,  discovered  in  some 
cultures  made  from  the  blood  of  influenza  patients  streptococci  dif- 
fering from  each  other  b}^  their  development  and  reaction.  In  a 
case  of  cerebral  abscess  during  influenza  he  obtained  by  plate  cul- 
ture an  acid-forming  streptococcus.  Petruschky 's  different  cocci  all 
resfjonded  to  Gram's  stain  and  under  the  microscope  proved  to  be 
arranged  in  pairs,  in  straight  short  rows. 

Arloing  discovered  in  a  bouillon  culture  from  the  blood  of  an  in- 
fluenza ])atieut  at  the  height  of  the  disease  a  rounded,  delicate  micro- 
organism occurring  isolated  or  in  pairs  in  small  groups  surrounded 
by  a  frothy  mass.  This  microbe  differed  from  all  hitherto  known 
and  proved  pathogenic  to  rabbits.' 
Voj..  XV.— 7 
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KircTiner,  of  Hanover,  examined  parth'  the  nasal  secretion  and  the 
spntnm,  partly  the  sputum  and  the  blood,  and  partlj'  the  pleuritic 
exudate  of  twenty -nine  cases  of  influenza.  Every  sputum  without 
excei:)tion  contained  a  micrococcus,  which  was  extremely  small,  was 
surrounded  by  an  oval  capsule,  and  was  double,  never  single,  and 
while  it  exceptionally  appeared  in  chains  it  did  not  lose  its  character 
of  a  diplococcus.  The  same  microorganism  was  found  in  the  pneu- 
monia cases,  unaccomi)anied  by  other  microbes ;  also  in  the  pleuritic 
exudate  which  was  j)urulent  in  two  instances.  In  three  cases  of  grave 
general  infection  without  marked  localization  in  the  respiratory  ap- 
paratus Kirchuer  was  able  to  demonstrate  these  organisms  also  in 
the  blood.  The  diplococcus  found  by  him  was  not  identical  with 
Frankel's  pneumococcus,  nor  Avitli  streptococcus  pyogenes,  nor  with 
streptococcus  erysipelatis.  Kirchner  did  not  attempt  to  decide 
whether  the  diplococcus  described  by  him  was  characteristic  of  in- 
fluenza or  possibly  the  exciting  cause  of  the  disease. 

Fischel,  of  Prague,  isolated  from  the  blood  of  a  woman  suffering 
with  influenza  two  species  of  microorganisms  which  he  declared  to  be 
diplococci  of  a  form  hitherto  unknown  and  which  differed  from  each 
other  in  their  growth  upon  different  media  and  their  effect  upon  ani- 
mals. Fischel's  experiments  showed  that  one  of  these  cocci  culti- 
vated by  him  was  not  pathogenic  for  rabbits,  dogs,  horses,  and  fowls, 
while  the  other  species  was  pathogenic  for  dogs  and  horses.  He 
thought  the  symptoms  produced  in  these  animals  were  similar  to,  if 
not  identical  with  those  of  the  distemper  to  which  tliej^  are  subject. 
In  old  sterilized  bouillon  cultures  of  this  last  variety  of  coccus  Fried- 
lander's  pneumobacillus  and  the  streptococcus  pyogenes  develop  more 
luxuriantly  than  in  fresh  peptonized  meat  broth. 

These  numerous  investigations  with  their  well-authenticated  re- 
sults, which  have  in  part  been  gained  by  the  expenditure  of  much 
labor,  have  by  no  means  lost  their  value  through  Pfeiffer's  dis- 
covery of  the  specific  cause  of  influenza.  The  clinical  picture  of 
influenza  shows  great  multiformity  and  the  bacteriological  fiudings 
furnish  many  points  in  explanation  of  this  fact.  It  may  be  safe 
to  assume  that  future  epidemics  will  reproduce  the  same  conditions. 
We  shall  be  forced  to  revert  to  the  above-described  bacteriological 
findings  in  the  discussion  of  the  several  prominent  organic  affections, 
of  the  complications,  and  especially  of  the  differential  diagnosis. 
While  the  knowledge  of  the  influenza  bacillus  has  furnished  us  much 
information  as  to  the  nature  of  this  infectious  disease,  we  may,  on  the 
other  hand,  derive  many  advantages  from  the  proper  appreciation  of 
the  accidental  bacteria  to  be  met  with. 
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Pathological  Anatomy. 

Influenza  is  one  of  the  infectious  diseases  in  wliicli  we  are  struck 
by  the  great  discreijancy  between  the  clinical  appearances  and  the 
post-mortem  changes.  Physicians  were  surprised  at  the  many-sided 
I)icture  under  which  influenza  was  met  with,  and  it  was  for  this 
reason  that  from  the  beginning  the  idea  prevailed  that  in  this  disease 
a  distribution  of  the  infectious  agent  takes  place  through  the  circula- 
tion. During  the  course  of  the  disease  the  various  organs  show  a 
marked  disturbance  of  their  function.  All  the  more  on  this  account 
does  it  strike  one  that  at  the  post-mortem  of  a  person  dying  from 
influenza  those  changes  which  were  specially  to  be  attributed  to  in- 
fluenza do  not  stand  out  as  very  characteristic.  Very  many  of  the 
changes  in  the  various  organs  were  at  once  looked  upon  by  the  patho- 
logical anatomist  as  complications,  as  accidents  which  added  to  the 
well-known  picture  of  influenza.  Despite  this  fact,  there  still  remain, 
after  the  exclusion  of  a  complication,  certain  appearances  which  are 
found  quite  regularly  in  cases  of  influenza.  Under  this  heading  the 
pathological  changes  which  take  place  in  the  respiratory  tract  are 
first  to  be  mentioned.  In  the  nose  and  the  neighboring  nasal  cavities, 
manifold  diffuse  inflammatory  processes  have  been  observed.  Babes 
described  swelling  and  injection  of  the  mucous  membranes  in  these 
regions,  together  with  a  mucopurulent  coating,  and  Weichselbaum, 
who  paid  particular  attention  to  the  subject,  found,  exterior  to  the 
cavities,  at  one  time  thick  ofttimes  clotted  and  even  thin  pus,  at 
another  time  muco-pus,  and  less  frequently  only  mucus  within  the 
cavities.  According  to  the  intensity  of  the  process  the  mucous  mem- 
brane was  only  oedematous,  diffusely  injected,  or  showed  irregular 
ecchymoses.  According  to  his  observations  all  the  cavities  were  not 
as  a  rule  affected.  The  frontal  and  superior  maxillary  cavities  were 
most  frequently  involved — and  then  only  on  one  side — whereas  the 
ethmoidal  cavities  were  changed  in  but  a  small  majority  of  cases.  In 
other  parts  of  the  mucous  membrane  a  departure  from  the  normal 
conditions  of  affairs  was  very  frequently  absent. 

According  to  the  observations  of  Ribbert  a  redness  of  varying  in- 
tensity in  the  mucous  membrane  of  the  large  bronchi,  the  trachea, 
and  in  many  cases  of  the  larynx  was  common  to  all  the  cases.  This 
injection  was  least  marked  in  one  of  the  first  observations  of  Ribbert, 
Avhich  was  sliglitly  different,  however,  in  that  there  existed  on  the 
mucous  membrane  a  white  mucous  froth,  whereas  as  a  rule  it  was 
covered  with  a  tenacious  gray  or  yellowish-green  mucus.  Babes 
had  already  laid  stress  upon  these  inflammatory  appearances  of  the 
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upper  respiratory  tract.  He  was  also  struck  by  the  tenacious 
character  of  the  mucus,  which  appeared  now  white,  then  grayish- 
yellow,  and  again  entirely  purulent.  Babes  further  states  that  at 
times  the  bronchi  were  filled  with  tenacious  mucus  of  a  brown  char- 
acter or  with  coagulated  masses  of  pus ;  that  the  mucous  membrane 
in  these  parts  was  markedly  hyper?emic  and  of  a  brown  color.  The 
injection  of  the  mucous  membrane  will  sometimes  be  found  equally 
distributed  over  large  areas  so  as  to  give  one  the  impression  of  an 
erysipelatous  i)rocess.  The  microscopical  examination  seems  to  con- 
firm this  impression.  One  of  the  first  to  give  us  information  on  the 
subject  was  Ribbert,  whose  writings  most  fully  describe  the  condi- 
tion. There  existed  a  very  marked  cellular  infiltration  of  the  mucosa 
together  with  an  engorgement  of  the  blood-vessels;  this  infiltration 
spread  out  between  the  glands  up  to  the  cartilage,  and  the  epithelial 
cells  were  loosened  to  a  great  extent,  the  round  cells  being  pressed 
between.  It  must  be  emphasized  as  an  essential  appearance  that 
corresponding  to  this  erysipelatous  course  the  catarrhal  changes  in 
the  mucous  membranes  shoAv  a  strong  tendency  to  advance,  and  they 
extend  from  the  i^harynx  and  nose  to  the  larynx  and  trachea,  and 
thence  make  their  way  into  the  bronchi  and  the  substance  of  the  lung ; 
or  the  trachea  and  bronchi  first  appear  infected,  and  the  redness  and 
swelling  of  the  mucous  membrane  then  extend  to  the  nose  and  its 
surroundings. 

The  x>athological  anatomy  of  the  lungs  in  influenza  is  of  par- 
ticular interest.  At  a  very  early  period,  the  interest  of  pathological 
anatomists  was  directed  to  these  changes,  because  most  cases  of 
influenza  which  were  seen  post  mortem  were  in  patients  who  died  of 
pneumonia.  At  this  point  it  must  be  remarked  that  a  sharp  division 
exists  between  the  specific  grippal  i^neumonia  and  inflammations  of 
the  lungs  which  are  observed  in  the  course  of  influenza.  The  earliest 
elaborate  accounts  of  this  specific  influenza  pneumonia  were  given  by 
Finkler  and  Eibbert  of  Bonn. 

However,  at  the  very  beginning  of  the  last  epidemic  of  influenza 
there  existed  a  certain  diversity  of  opinion  upon  this  subject,  when 
from  many  sides  cases  of  pneumonia  were  reported  which  occupied  a 
prominent  j)art  in  the  post-mortem  findings  of  influenza,  but  which 
did  not  j)ossess  the  specific  character  of  this  disease.  Essentially 
characteristic  for  the  real  influenza  pneumonia  is  the  following  patho- 
logical condition:  The  inflammation  occurs  in  disseminated  areas; 
from  these  centres  the  inflammation  radiates  in  many  directions, 
breaks  through  the  lobes  of  the  lung,  and  constitutes  small  lobular 
pneumonias,  which  though  spread  over  a  large  area  of  lung  tissue 
still  enclose  small  aerated  patches.     For  this  reason  the  cut  surface 
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of  the  lungs  presents  a  checkered  appearance,  inasmuch  as  the  pneu- 
monic areas  are  more  deeply  stained  and  in  the  later  stages  api^ear 
hyperaemic.  The  cut  surface  of  the  pneumonic  areas  themselves  is 
absolutely  smooth,  sometimes  significantly  granulated,  as  it  were, 
never,  however,  granulated  in  the  manner  of  a  typical  fibrinous 
pneumonia. 

The  infiltrated  areas  are  not  hepatized,  but  splenicized,  so  to 
speak.  The  forerunner  of  the  inflammation  itself  is  not  at  all,  or 
only  in  part  of  a  fibrinous  nature.  The  condition  is  one  of  a  pre- 
ponderance of  cellular  inflammation  with  an  additional  partaking  of 
the  interstitial  tissue.  The  peculiar  mixture  of  the  inflamed  with 
healthy  lobular  areas  exj^lains  also  the  peculiarity  of  certain  clinical 
physical  symptoms.  The  cellular  character  of  the  inflammation, 
together  with  the  marked  tendency  to  further  spreading  and  develop- 
ment, leads  one  to  look  uj^on  the  affection  as  erysipelas  of  the  lungs. 

Altogether  independent  of  this  description,  Pfeiffer  also  charac- 
terized the  changes  which  we  find  in  the  lungs  of  persons  who  have 
died  of  influenza.  He  also  found  the  lungs  to  a  greater  or  less  extent 
the  seat  of  pneumonic  infiltration,  but  even  to  the  naked  eye  essen- 
tially different  from  the  uniform  lobar  hepatization  of  croupous  pneu- 
monia. Without  any  difliculty  he  recognized  that  they  are  composed 
of  a  number  of  lobular  areas  which  are  either  separated  by  aerated 
tissue  or,  in  part  at  any  rate,  merge  into  one  auotlier.  In  this  man- 
ner originate  the  secondary  apparently  lobar  infiltrations,  which 
upon  close  examination  we  can  recognize,  however,  as  made  up  of  the 
separate  lobular  pneumonic  areas.  Pfeiffer  further  describes  a  struc- 
ture of  the  single  lobular  areas.  In  their  centre  small  pinhead  to 
pea  sized  parts  are  separated  by  a  grayish-yellow  coloration  from  the 
surrounding  dark  red  tissue.  Pressure  upon  the  cut  surface  of  the 
diseased  lung  shows  exuding  from  the  bronchi  or  from  the  centre  of 
the  infiltrated  tissue  a  yellowish-green,  thick,  very  tenacious  pus 
which  at  once  reminds  us  of  the  sputum  of  an  influenza  patient.  If 
we  follow  these  events  further,  we  recognize  that  we  are  dealing  with 
the  lesions  of  bronchopneumonia,  extension  of  the  inflammatory  proc- 
ess to  the  smaller  bronchi  and  thence  into  the  parenchyma  of  the 
lung  itself.  Ai)art  from  clinical  experience  and  the  deductions  which 
may  be  made  therefrom,  this  view  is  based  upon  the  account  of  the 
microscopical  examination  of  these  lesions  by  Pfeiffer.  He  conducted 
his  examination  over  the  entire  bronchial  tree,  beginning  at  the 
larynx  and  extending  to  the  alveoli  and  by  means  of  his  superior 
staining  methods  rendered  possible  not  only  a  recognition  of  the 
pathologico-anatomical  changes,  but  also  that  of  the  bacteria  present 
in  this  disease.      Pfeiffer  hardened  his  cut  sections  and  embedded 
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them  in  celloidin.  The  thinnest  sections  ma}^  be  stained  with 
Loffler's  methylene  blue,  or  better  still  with  a  diluted  Ziehl's  solu- 
tion. In  the  latter  the  preparations  must  remain  at  least  half  an 
hour,  and  are  then  to  be  transferred  to  absolute  alcohol  which  has 
been  rendered  slightly  acid  by  the  addition  of  acetic  acicl.  Here  the 
preparations  require  close  watching.  As  soon  as  the  original  red- 
dish-black color  changes  to  a  peculiar  red  violet  the  preparations  are 
at  once  taken  out  and  kept  in  xylol.  Good  preparations  are  dis- 
tinctly stained  and  show  a  carmine  tint.  By  this  means  the  bacteria 
are  intensely  stained,  and  stand  out  very  prominently,  the  cell  proto- 
plasm being  stained  a  faint  pink.  These  directions  for  staining  which 
have  been  given  to  us  by  Pfeiffer  must  be  strictly  followed,  and  it  is  a 
matter  of  considerable  experience  and  training  to  be  able  to  so  dis- 
tinguish the  various  tints  as  to  secure  with  certainty  the  excellent 
pictures  of  Pfeiflfer. 

If  we  follow  the  fundamental  description  of  Pfeiffer,  our  attention 
is  at  once  directed,  upon  examination  of  the  specimen  with  the  low 
power,  to  the  bronchi.  In  the  larger  bronchial  branches  the  ciliated 
epithelium  is  partly  destroyed.  Some  epithelial  fragments  lie  free 
in  the  lumen  of  the  bronchus ;  in  other  places  the  epithelium  is  raised 
from  its  base  by  pus  cells.  We  also  see  the  pus  cells  collected 
together  in  small  masses  on  the  apparently  intact  epithelial  edge, 
where  thej^  make  for  themselves  a  pathway  between  the  cylindrical 
cells.  They  further  fill  all  the  cavities  which  are  caused  by  the  fall- 
ing out  of  the  ciliated  epithelium  in  the  epithelial  bed,  and  cover  in 
a  much  thinner  layer  the  free  surface  of  the  same.  The  capillaries 
and  vesicles  in  the  neighborhood  of  the  bronchi  were  found  by 
Pfeiffer  engorged  with  blood,  the  peribronchial  connective  tissue 
being  studded  with  wandering  cells. 

In  the  smaller  bronchi  a  similar  condition  was  found.  Fre- 
quently, however,  their  lumen  is  entirely  filled  with  a  finely  granular 
substance  which  we  must  look  upon  as  coagulated  mucin,  which 
stains  poorly  and  which  encloses  within  itself  numerous  pus  cells. 
Within  the  substance  of  the  lung  itself  we  observe  small  purulent  in- 
filtrations which  are  arranged  in  such  a  manner  that  in  the  diseased 
areas  the  centre  literall}^  swarms  with  round  cells.  Here  and  there 
the  structure  of  the  lung  is  entirely  gone,  and  in  some  places  there 
form  within  such  a  changed  tissue  round  and  sharply  defined  defects, 
which  give  to  the  sections  upon  examination  with  the  naked  eye  a 
sieve-like  appearance.  Pfeiffer  believes  that  these  defects  are  caused 
by  very  small  abscesses. 

In  the  neighborhood  of  these  purulent  infiltrations  of  the  lungs 
the  alveoli  contain  besides  the  round  cells,  swollen,  pale,  or  often 
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pigmented  cells  which  Pfeiffer  regards  as  lung  epithelium.  If  we 
stain  these  cells  by  the  method  of  Weigert,  we  recognize  that  fibrin 
is  entirely  absent  in  the  central  infiltrated  areas,  and  that  it  exists 
but  sparsely  in  the  outer  zones. 

Particular  value  is  to  be  given  to  these  appearances  because  they 
point  out  the  typical  differences  between  croupous  pneumonia  and 
the  pneumonia  of  influenza;  so  much  so  that  Pfeiffer  says  a  con- 
founding of  these  two  processes  is  absolutely  excluded  by  their 
means.  Pfeiffer  came  to  further  conclusions  by  the  examination  of 
these  parts  of  the  lung  with  higher  powers.  The  small  influenza 
bacilli  described  by  him  now  appeared  deeply  stained  and  in  enor- 
mous numbers  in  the  bronchi,  upon  the  epithelial  cells  as  well  as  be- 
tween them,  beiug  especially  heaped  up  there  and  rendered  more 
visible  by  the  destruction  of  the  epithelium. 

We  can  discern  these  bacilli  lying  in  masses  under  the  epithelium, 
whereas  they  are  seen  but  singly  in  the  submucous  tissue.  Both  the 
epithelial  cells  and  the  pus  cells  which  lie  between  them  are  filled 
with  the  small  bacilli.  The  significance  of  this  picture  is  that  W3 
have  to  deal  with  a  catarrhal  suppuration,  as  it  were,  which  might 
be  compared  to  the  gonorrhoeal  affections  of  the  urethra  and  conjunc- 
tiva. The  explanation  of  the  picture  is  that  the  infectious  agent  irri- 
tates both  the  epithelial  cells  and  the  spaces  between  them,  thus  lead- 
ing to  hyperasmia  of  the  submucous  tissue.  Numerous  wandering 
cells  now  adhere  to  the  walls  of  the  vessels  and  reach  the  free  surface 
of  the  bronchus,  there  load  themselves  with  the  bacilli  and  thus  form 
the  mucopurulent  secretion  of  influenza  bronchitis.  By  means  of 
this  high  power,  we  also  see  how  the  round  cells  which  fill  the  lung 
tissue  are  overloaded  with  the  influenza  bacilli.  In  the  outer  zones, 
the  cells  containing  bacilli  are  fewer  in  number. 

As  far  as  other  microorganisms  are  concerned,  especially  strepto- 
cocci and  diplococci,  Pfeiffer  found  nothing  even  in  fresh  cases, 
either  in  the  sections  or  in  the  smear  preparations.  In  his  explana- 
tion of  influenza  pneumonia,  Pfeiffer  starts  out  with  the  idea  that 
each  infiltrated  area  stands  in  relation  to  a  diseased  bronchus,  and 
that  through  the  medium  of  the  latter  the  cause  of  the  disease  is 
enabled  to  reach  the  substance  of  the  lung.  This  description  is  espe- 
cially based  upon  changes  which  are  found  post  mortem  when  death 
takes  place  at  the  height  of  the  disease.  At  this  time  the  above- 
described  changes  very  clearly  show  the  pathologico-anatomical  con- 
ditions of  the  lungs  in  influenza.  If  we  examine  the  lung  at  a  later 
period,  after  the  inflammatory  process  has  gone  through  later  stages, 
then  what  strikes  us  most  is  the  formation  of  abscesses,  in  conse- 
quence of  which  a  few  alveolar  areas  which  are  entirely  filled  with 
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round  cells  merge  into  one  another  and  form  small,  often  enough 
miliary  pus  areas.  In  other  regions  the  infiltrated  areas  in  the  lung 
are  transformed  into  cicatricial  connective  tissue.  With. the  appear- 
ance of  induration  and  carnification  there  appear  in  such  places 
changes  in  the  substance  of  the  lung  which  lead  to  the  formation  of 
uniform,  hard  grayish-red,  cartilaginous  masses.  These  regions  then 
project  above  the  level  of  the  lung  substance,  and  are  seen  upon  cross- 
section  to  be  devoid  of  air.  The  alveoli  are  then  filled  with  masses 
of  a  newly  formed  connective  tissue. 

This  is  also  the  manner  in  which  gangrene  of  the  lungs  in  influ- 
enza is  brought  about.  The  influenza  infiltration  is  the  primary  con- 
dition to  which  is  added,  in  the  case  of  gangrene,  a  secondary  infec- 
tion by  means  of  inspired  mouth  bacteria.  These,  finding  a  locus 
minoris  resistentise  in  the  inflamed  lung  thrive  there.  Pfeiffer  is  also 
inclined  to  the  belief  that  the  pneumonia  of  influenza  may  go  over 
into  caseation,  as  soon  as  the  i:)neumonic  infiltration  has  established 
itself  in  those  regions  of  the  lung  which  previously  were  the  seat 
of  tuberculous  or  so-called  peribronchial  nodules.  In  such  lungs 
Pfeiffer  describes,  besides  those  places  which  have  undergone  total 
caseous  degeneration  and  which  contain  numerous  giant  cells  and 
tubercle  bacilli,  other  regions  which,  on  account  of  their  uniform 
infiltration  with  round  cells,  remind  us  of  the  lesions  .of  grippal 
pneumonia.  According  to  the  researches  of  Pinkler  we  must  con- 
clude that  this  process  of  Pfeifi'er,  which  is  to  be  looked  upon  as  a 
genuine  bronchopneumonia,  is  not  the  only  one  which  exists  in  cases 
of  influenza.  Instances  are  also  observed  in  which  the  mucous  mem- 
brane of  the  larger  bronchi  and  trachea  shows  characteristic  changes, 
but  in  which  the  inflammatory  appearances  in  the  mucous  membrane 
of  the  bronchi  become  less  and  less  evident  the  deej^er  we  enter  into 
the  bronchial  branches.  Here  the  link  is  wanting  between  pneu- 
monic disease  of  a  cellular  character  in  the  lung  substance  on  the  one 
hand,  and  changes  in  the  bronchi  on  the  otlier.  At  any  rate,  we 
cannot  accept  the  idea  that  in  such  cases  the  inflammation  in  the 
course  of  the  lumen  of  the  bronchi  spreads  itself  into  the  substance 
of  the  lung.  There  the  finest  bronchi  are  found  in  the  centre  of  cel- 
lular infiltration,  free  from  the  appearances  which  Pfeiffer  has 
described.  It  must  be  admitted  that  here  there  exists  another  con- 
nection between  the  diseases  of  the  larger  bronchi  and  the  lung,  so  that 
even  without  the  medium  of  a  direct  transmission  of  the  bronchial 
pus  by  aspiration,  pneumonic  infiltration  maj^  arise. 

Certain  peculiarities  which  are  recognizable  in  the  clinical  picture 
in  reference  to  the  development  of  the  earliest  pulmonary  signs  and 
their  relation  to  the  bronchial  symptoms  corroborate  this  opinion  of 
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Finkler.  This  will  be  discussed  more  fully  under  the  head  of  diag- 
nosis. 

Among  the  other  parts  of  the  respiratory  tract  which  undergo 
pathologico-anatomical  changes,  the  pleurae  are  next  to  be  mentioned. 
These  changes,  as  clinical  experience  proves,  very  frequently  follow 
influenza  of  the  lungs.  In  mild  cases  the  pathological  changes  con- 
sist of  fibrinous  flakes,  which  are  in  part  thin,  in  jjart  thicker,  either 
circumscribed  or  diffused.  Frequently  they  may  be  torn  off  as 
membranes,  but  often  the  fibrinous  masses  have  become  soft  and 
purulent.  In  a  case  of  marked  disease  of  the  pleura  together  with 
gangrenous  changes  in  the  lungs  Pfeiffer  observed  a  purulent  coat- 
ing on  the  pleura,  which  upon  microscopical  examination  was  seen 
to  contain  an  enormous  number  of  influenza  bacilli,  these  being  gath- 
ered together  for  the  most  part  within  the  pus  cells.  In  another  case 
of  influenza  in  a  phthisical  subject,  Pfeiffer  found  the  purulent  exu- 
date which  covered  the  surface  of  the  lung  filled  with  great  numbers 
of  influenza  bacilli. 

This  description  does  not,  however,  cover  all  the  cases  of 
empyema  complicating  influenza.  Both  Kibbert  and  Leichtenstern 
state  that  the  pleural  exudations  in  influenza  have  a  characteristic 
appearance.  The  seropurulent  exudates  are  characterized  by  a  thin, 
cloudy,  peculiar  dirty  yellow  appearance  of  the  fluid,  which  Eibbert 
designates  as  "  clay-water-like"  and  Leichtenstern  as  "  cream-of-tartar- 
like."  Ribbert  also  states  that  very  marked  inflammation  of  the 
pleura  may  exist  without  a  previous  pneumonia,  whether  the  bronchi 
at  the  same  time  are  intact  or  the  seat  of  inflammatory  processes. 
There  can  be  no  question  that  the  observers  at  the  time  of  the  last 
influenza  epidemic  were  dealing,  in  those  lobar  consolidations  which 
involved  one  lobe  or  an  entire  lung,  with  fibrinous  pneumonia  which 
did  not  differ  in  any  way  from  ordinary  croupous  pneumonia.  On 
the  other  hand,  it  has  been  asserted  that  in  such  cases  certain  differ- 
ences exist.  Thus  Eibbert  found  in  numerous  cases  that  the  cut 
surface  of  the  hepatized  lung  was  practically  smooth,  not  granular, 
the  exudate  soft,  rich  in  cells,  but  poor  in  fibrin ;  and  in  one  case  a 
lobular  character  could  be  recognized  upon  the  cut  surface  of  a  lobar 
consolidation,  the  single  lobules  not  being  uniformly  altered. 

Weichselbaum  also  informs  us  that  in  a  series  of  seven  cases  he 
twice  found  that  the  diseased  lung  was  not  absolutely  unaerated,  and 
tliat  its  cut  surface  did  not  show  any  marked  granulation.  In  two 
cases  described  by  Leyden,  the  cut  surface  is  designated  as  smooth 
and  not  granular,  the  infiltration  as  flabby. 

Leichtenstern  mentions  two  cases  in  young,  robust  individuals  in 
which,  desxjite  the  short  duration  of  the  lobar  pneumonia,  a  grayish- 
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yellow,  soft  infiltration  was  present,  such  as  we  are  accustomed  to  see 
in  tlie  later  stages  of  croupous  pneumonia.  Eibbert  points  out  tliat 
such  lobar  pneumonias  are  frequently  enough  combined  with  lobular 
pneumonia,  in  such  a  manner  that  in  one  lung  an  entire  lobe  is 
diseased  while  the  other  shows  only  disseminated  areas  of  consolida- 
tion. With  respect  to  the  distribution  of  the  process  over  the  entire 
lung,  it  has  been  noticed  that  the  lobular  areas  vary  considerably  in 
extent ;  at  times,  areas  the  size  of  a  hazelnut  may  be  found  in  one  or 
both  lungs,  or  again  the  foci  run  together  or  approximate  one  another 
so  closely  that  there  hardly  exists  any  aerated  tissue  between  them. 
In  this  manner  arise  the  pseudolobar  j)neumonias  which  are  often 
separated  in  a  peculiar  manner  from  the  healthy  tissue;  and  thus 
arise  pictures  consisting  of  a  peculiar  admixture  of  fibrinous  and 
cellular  infiltration  which  gives  to  the  cut  surface  a  marble-like 
appearance,  in  that  dense  and  flabby  areas,  well  marked  and  indis- 
tinctly defined,  level  and  elevated  regions,  cedematous  and  hyper^emic, 
red  colored  and  yellowish  or  grayish-yellow  patches  are  mixed 
together  irregularly. 

Even  though  these  lesions  give  a  remarkable  appearance  to  the 
lung  on  account  of  their  various  anatomical  characteristics,  other 
peculiarities  are  added  as  soon  as  these  various  areas  undergo 
further  development,  forming  here  abscesses,  there  thickening  and 
contraction.  The  observation  of  Koester  was  peculiar.  There 
existed  a  difi'use  interstitial  cellular  infiltration,  in  addition  to  the 
plugging  of  the  larger  l^^mphatics  with  coagulated  masses.  The 
alveolar  exudate  showed,  in  addition  to  its  poverty  in  fibrin,  a  fixed 
relation  between  the  latter  and  the  cells.  The  fibrin  was  found  in  the 
centre,  spherically  arranged,  the  cells  on  the  other  hand  between  the 
fibrin  and  the  alveolar  wall,  so  that  here  an  exudation  of  fibrinous 
fluid  first  took  place  and  was  followed  by  an  emigration  of  the  cells. 

The  pathologico-anatomical  changes  in  the  circulatory  apparatus 
are  far  less  frequent  than  those  in  the  respiratory  tract.  Endocar- 
ditis and  pericarditis,  as  well  as  thrombosis  in  the  cavities  of  the 
heart,  have  been  found.  The  pericardial  exudate  consists  at  one 
time  of  a  cloudy,  serous  fluid,  at  another  of  greenish  pus.  The  coat- 
ing of  the  i^ericardium  with  fibrin  as  well  as  calcification  of  the  same 
have  been  observed.  Weichselbaum  particularly  states  that  in  a 
number  of  cases  the  myocardium  showed  a  distinct  fatty  degenera- 
tion. In  the  larger  vessels,  especially  veins,  thrombi  which  caused 
a  complete  obstruction  have  been  observed,  Naturally  the  atteution 
of  observers  was  directed  to  the  spleen,  because  many  clinicians  had 
laid  stress  upon  its  uniform  swelling.  Eibbert  observed  this  enlarge- 
ment of  the  siDleen  relatively  seldom;  all  other  observers,  however, 
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have  found  the  spleen  distinctly  enlarged  and  mostly  of  a  brown  color 
and  an  abnormally  soft  consistence.  Leichtenstem  also  mentions 
acute  fibrinous  perisplenitis. 

The  changes  in  the  intestinal  tract  have  not  been  frequently  dis- 
cussed. The  catarrhal  irritation  of  the  stomach  and  intestines  is 
chiefly  mentioned.  Only  in  a  few  cases  were  there  marked  lesions. 
Jiirgensen  mentions  severe  ulceration  of  the  gastric  and  intestinal 
mucous  membrane,  and  at  the  same  time  the  submucosa  and  in  part 
the  muscularis  were  cedematous  and  the  seat  of  cellular  infiltration 
just  as  in  the  beginning  of  phlegmonous  gastritis.  Weichselbaum 
also  described  marked  disease  of  the  stomach  and  intestines,  and, 
esi)ecially  in  one  case,  a  very  severe  inflammation  of  the  mucous 
membrane  of  the  ileum  with  hemorrhage. 

The  liver  appeared  to  partake  of  the  disease  but  infrequently,  so 
that  Weichselbaum  speaks  of  a  cloudy  swelling  in  only  two  cases. 
Pfuhl,  however,  describes  a  more  marked  change.  In  one  of  the 
cases  in  which  death  followed  profound  changes  in  the  central 
nervous  system,  he  found  the  interstitial  tissue  of  the  liver  more 
markedly  developed  than  is  generally  the  case,  the  capillaries  well 
filled,  and  the  liver  cells  cloudy  and  granular.  In  certain  parts  of  the 
liver  lobules  he  describes  the  following  remarkable  changes:  1. 
Irregular  accumulations  of  small  round  cells,  partly  in  the  centre  of 
the  liver  lobules,  j^artly  in  their  periphery.  2.  In  numerous  places, 
likewise  in  the  centre  of  the  liver  lobules,  there  existed  peculiar, 
more  or  less  circular,  ofttimes  pretty  sharply  defined  structures, 
which  with  a  low  power  and  on  superficial  observation  gave  one  the 
impression  of  vascular  coils  similar  to  those  of  the  kidney.  Observed 
more  carefully  with  a  higher  X->ower,  these  were  found  to  consist  of  a 
fine  net-like  tissue  whose  meshes  contained  small  round  cells  similar 
to  unstained  blood  cells.  In  certain  of  these  structures  could  be  seen 
a  more  or  less  distinct  destruction  of  cellular  elements,  free  nuclei, 
and  detritus.  Now  and  then  the  reticular  structure  was  present  only 
in  certain  parts.  In  these  bodies  he  also  found  the  bacilli  which  were 
described  by  him,  Pfuhl  is  not  inclined  to  place  in  the  group  of  the 
so-called  lymphomata  those  round  structures  in  which  projections 
of  small  round  cells  run  between  the  neighboring  lines  of  the  liver 
cells,  ofttimes  up  to  the  intralobular  vein.  He  questions  whether 
these  changes  in  the  liver  tissue  are  to  be  attributed  to  the  bacilli 
alone,  or  whether  there  exists  a  coagulation  necrosis,  which  is  the 
result  of  toxic  causes.  Often  icterus  of  various  degrees  is  found 
which  is  to  be  looked  upon  as  "congestion  icterus,"  caused  by  a 
closure  of  the  larger  gall  passages  on  account  of  a  catarrhal  SAvelling 
of  the  mucous  membrane. 
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In  the  oral  cavity,  catarrhal  conditions  and  acute  inflammations, 
as  well  as  ulcerative  stomatitis,  have  been  met  with.  Others  have 
described  a  sharply  defined  and  at  times  an  intense  unilateral  redness 
of  the  hard  palate  with  displacement  of  the  uvula.  The  tongue  in 
severe  cases  is  frequently  thickly  coated.  Further  is  to  be  mentioned 
the  swelling  of  the  tonsils,  which  in  the  gastric  cases  often  gives  rise 
to  great  difiiculty  in  deglutition,  and  occasionally  inflammation  of  tjie 
parotid  gland  with  fully  developed  suppuration.  The  latter  has  been 
observed  in  an  intermittent  disease. 

In  the  peritoneum  hypergemia  is  found  in  some  cases,  in  others 
inflammation  with  the  formation  of  a  fibrinous  coating  and  cloud}" 
exudate ;  nevertheless  in  these  cases  it  is  very  likely  that  we  are  deal- 
ing with  a  peritonitis  which  existed  coincidently  with  pleurisy. 

The  kidneys  frequently  show  changes  in  influenza,  Avhich  are  only 
of  a  mild  degree,  however.  Babes  describes  parenchymatous 
changes,  and  Weichselbaum  a  cloudy  swelling.  Eibbert  found  at  one 
time  cloudy  swelling,  at  another  fatty  degeneration  of  the  urinifer- 
ous  tubules.  In  the  hardened  preparations,  he  observed  in  the  cap- 
sules of  the  glomeruli  some  coagulated  albumin.  A  very  marked  case 
of  glomerulonephritis  was  observed  during  life  by  Ley  den,  and  the 
diagnosis  was  corroborated  post  mortem.  In  this  case  the  gray  sub- 
stance of  the  kidneys  was  reddened  and  already  in  the  first  stage  of 
the  nephritis,  and  microscopically  presented  that  appearance  which 
is  the  most  typical  form  of  nephritis  following  acute  infectious  dis- 
eases, namely,  that  which  is  known  as  scarlatinal  nephritis. 

The  participation  of  the  central  nervous  system  plays  a  certain 
role  in  the  post-mortem  changes,  which  strikes  us  all  tlie  more 
because  these  changes  may  be  very  marked  and  yet  not  very  numer- 
ous. Jurgenseu  describes  severe  hyperaemia  of  the  membranes  of  the 
brain.  Kundrat  tells  us  of  three  cases  of  cerebrospinal  meningitis, 
of  which  one  was  combined  with  cerebral  abscess.  Leichtenstern 
found  intense  cloudiness  and  hemorrhages  of  the  pia  on  the  convex 
surface,  aud  here  and  there  purulent  infiltrations  in  the  neighborhood 
of  the  veins.  At  the  convex  border  he  observed  numerous  hemor- 
rhagic, softened,  diffuse,  greenish-red  areas. 

Virchow  relates  a  case  of  lobular  pneumonia  and  mitral  endocar- 
ditis, in  which  there  existed  an  apoplectic  area  in  the  left  hemisphere 
with  numerous  smaller  hemorrhages  in  the  immediate  neighborhood. 

Fiirbringer  reported  a  similar  case.  Weichselbaum  described  a 
condition  in  which  thick  pus  was  found  between  the  dura  and  the 
posterior  wall  of  the  right  frontal  cavity,  which  was  also  filled  with 
pus.  In  one  place  the  dura  was  swollen,  infiltrated  with  pus,  and 
discolored ;   the  pia  was  also  discolored.     In  the  right  frontal  lobe 
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there  existed  a  pus  cavity  the  size  of  an  orange  and  with  hemorrhagic 
wall,  which  reached  to  the  anterior  part  of  the  brain.  The  ventricles 
of  the  brain  also  contained  pus.  Babes  mentions  a  casa  of  purulent 
basilar  meningitis  with  occasional  extension  to  the  convexit3\  The 
substance  of  the  brain  was  oedematous  and  hypersemic,  the  ventricles 
were  filled  with  a  very  cloudy  fluid. 

A.  Pfuhl  of  Cassel  has  i)aid  particular  attention  to  the  severe  dis- 
eases of  the  central  nervous  system  which  take  place  in  the  course  of 
influenza,  and  has  examined  pathologically  and  bacteriologically 
numerous  fatal  cases  of  this  disease.  In  one  case  he  found  the  veins 
of  the  dura  mater  engorged,  and  here  and  there  adhesions  between 
the  dura  and  pia,  and  within  these  adhesions  Avhitish  deposits;  in 
other  places  lie  found  in  the  pia  mater  covering  the  olfactory  nerves 
and  the  chiasm  of  the  optic  nerve,  as  well  as  the  under  surface  of  the 
crus  cerebri,  glassy,  grayish-white  deposits,  oedema  of  the  brain,  and 
marked  dilatation  of  the  ventricles  with  accumulation  of  reddish 
serum.  In  the  same  manner  the  pia  mater  of  the  spinal  cord  showed 
a  venous  congestion,  posteriorly  there  were  occasional  adhesions  to 
the  dura  mater,  and  the  central  part  was  transformed  into  a  calcare- 
ous mass  in  which  the  nerve  branches  Avere  partly  embedded;  the 
substance  of  the  spinal  cord  was  greatly  softened. 

In  another  case  of  this  groux>  he  describes  whitish,  calcareous 
masses  on  the  pia  mater  just  at  the  edge  of  the  great  longitudinal  fis- 
sure, from  which  white  streaks  ran  in  the  direction  of  the  cerebral 
groove ;  there  was  exfoliation  of  the  convolutions,  the  brain  substance 
was  moist  and  aucBmic,  and  abundant  serum  was  found  in  the  lateral 
ventricles.  In  a  third  case  he  observed  filling  of  the  pia  with  blood, 
cloudiness  of  the  same,  and  granulations  at  the  edge  of  the  great 
longitudinal  fissure,  with  accumulation  of  fluid  and  cloudiness  in- 
the  neighborhood  of  the  optic  chiasma,  serous  exudation  in  the 
foss8e  of  the  skull  and  in  the  cavities  of  the  brain,  especially  the  large 
lateral  ventricles,  and  abscesses  in  the  right  lobe  of  the  cerebellum. 
A  similar  case  is  mentioned  in  a  work  on  the  epidemic  of  influenza  in 
the  German  army,  the  difference  here  being  that  the  purulent  area 
was  found  in  the  left  frontal  lobe.  These  cases  of  Pfuhl  are  of 
special  interest  because  he  believes  that  he  found  the  influenza  bacilli 
in  all  of  them.  The  bacilli  were  always  found  within  the  blood- 
vessels. Upon  subjecting  cut  sections  of  the  cerebrum,  cerebellum, 
and  spinal  cord  to  microscopical  examination  he  saw  in  the  pia  an 
extraordinary  amount  of  blood,  dilatation  and  at  times  an  increase 
in  the  number  of  the  capillaries,  as  well  as  in  certain  places  very 
small  exudations  into  the  nervous  tissue  itself.  Furthermore  in  these 
places  he  found  a  few  influenza  bacilli  in  the  normal  blood-vessels,  as 
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well  as  in  the  hemorrhagic  foci  which  were  undergoing  more  or  less 
change.  While  in  the  neighborhood  of  the  capillaries  and  some  of 
the  larger  vessels  there  was  a  great  collection  of  round  cells,  he  found 
in  the  central  nervous  system  proper,  in  the  cortex  of  the  brain  and 
the  white  substance,  no  particular  abnormalities.  The  cellular  ele- 
ments were  especially  free  from  bacteria.  In  numerous  sections  of 
the  cerebrum  and  cerebellum  Pfuhl  found  genuine  thromboses ;  the 
capillaries  of  the  cerebral  cortex  were  ver}^  rich  in  these,  and  even 
with  a  low  power  one  could  recognize  the  points  of  obstruction  in  the 
section,  parti}'  as  tortuous,  parth'  as  ramifying  figures  which  were 
stained  a  deep  red.  The  thrombi  were  composed  either  entirely  of 
very  small  bacilli  or  of  these  plus  a  coccus  without  a  capsule,,  or 
finally  chiefly  of  the  latter. 

Foa  of  Turin  made  an  examination  of  the  spinal  cord  in  a  i^erson 
who  died  in  the  course  of  an  influenza  from  bronchopneumonia  of  one 
lung  and  hepatization  of  the  other.  Here  the  spinal  cord  was  found 
entirely  filled  with  blood,  its  substance  studded  with  small  red  areas ; 
microscopically  numerous  hemorrhagic  foci  were  found  in  all  parts  of 
the  si)inal  cord,  particularly  in  the  upper  two-thirds,  and  in  the  upper 
third  of  the  cervical  portion.  In  some  places  degenerative  changes 
could  be  seen,  the  eighth  nerve  was  enlarged  from  five  to  six  times  its 
normal  size,  and  the  nerve  fibres  were  degenerated.  The  hemorrhagic 
areas  were  situated  especially  in  the  posterior  horns  almost  always  at 
the  periphery,  the  degenerated  areas  for  the  most  part  in  the  lateral 
horns.  The  gray  substance  and  the  posterior  horns  were  not  in  the 
least  altered.  In  eleven  post-mortem  examinations,  Hetweg  found 
as  a  constant  symptom  a  very  marked  hypersemia  of  the  entire  central 
nervous  system,  such  as  we  otherwise  never  meet  with.  The  arteries 
at  the  base  of  the  skull  were  particularly  engorged  with  blood,  and 
the  consistence  of  the  cerebrospinal  axis  was  always  increased.  For 
that  reason  Hetweg  speaks  of  an  influenza  hyperemia  and  considers 
this,  not  an  ordinary  vasomotor  one,  but  a  process  which  is  the  fore- 
runner of  an  inflammation. 

Symptomatology. 

Influenza  is  one  of  the  infectious  diseases  which  causes  marked 
functional  disturbances  in  all  parts  of  the  body,  so  that  in  reality  no 
organ  is  found  entirely  normal.  Inasmuch  as  the  individual  symp- 
toms api)eared  with  varying  intensity,  clinicians  were  from  the  very 
beginning  inclined  to  the  belief  that  the  seat  of  the  infectious  agent 
was  distributed  over  the  entire  body.  During  the  last  widespread 
epidemic  this  opinion  had  taken  hold  of  physicians  to  such  a  degree 
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that  one  was  really  greatly  surprised  to  find  post  mortem  all  tlie 
organs  so  very  little  and  so  very  irregularly  tlie  seat  of  i)atbologica] 
changes.  The  investigations  of  pathologists  have  not  yet  placed  us  in 
a  i:)osition  to  determine  with  any  certainty  to  what  extent,  in  an  infec- 
tious disease,  the  resulting  changes  take  place  at  the  primary  seat  of 
the  disease,  and  to  what  extent  the  entire  body,  at  the  same  time  or 
at  a  later  period,  shows  symptoms  of  disease  due  to  changes  depend- 
ent upon  poisoning  by  toxins.  In  the  case  of  cholera  we  know 
positively  that  the  bacillus  finds  its  point  of  attachment  in  the  intes- 
tines, that  an  enormous  increase  takes  place  on  tlie  superficial  surface 
of  the  intestines,  and  that  the  symptoms  of  cholera,  which  are  the 
most  severe  that  we  can  see  in  the  human  being,  are  caused  by  the 
absorption  of  toxic  substances  formed  in  the  intestines. 

Until  v/ithin  recent  date  we  were  loth  to  acknowledge  that  the  mi- 
nute amounts  of  toxic  substances  elaborated  by  the  bacteria  could  give 
rise  to  marked  general  symptoms.  Upon  this  subject  our  knowledge 
has  also  become  very  much  clearer.  We  know,  for  example,  how 
tuberculin  in  a  very  dilute  condition  produces  severe  effects  upon 
the  organism.  We  know,  on  the  other  hand,  that  antitoxin,  for 
example  that  of  diphtheria,  suffices  in  small  amount  to  produce 
specific  and  remarkably  far-reaching  functional  changes  in  the  human 
organism.  For  that  reason  it  is  now  held  that  in  an  infectious  dis- 
ease there  need  not  be  any  general  distribution  of  the  bacilli  in  order 
to  produce  severe  general  symptoms.  In  influenza  above  all  this 
stands  out  prominently. 

General  Symptoms. 

There  exists  a  typical  form  of  influenza  which  is  caused  by  the 
influenza  bacilli  alone,  and  which  runs  its  course  without  complication 
of  other  bacterial  infection.  In  this  form  it  frequently  becomes 
evident  that  there  are  extraordinarily  few  sjanptoms  referable  to  the 
part  first  invaded,  but  that  on  the  other  hand  the  general  sjanptoms 
dominate.  In  people  apparently  in  perfect  health  there  suddenly 
appears  a  marked  general  discomfort — severe  headache,  chieflj'^  in 
the  frontal  region,  muscular  pains  which  very  frequeutly  exist  in  the 
loin  but  also  in  the  muscles  of  the  extremities,  and  in  addition  often 
marked  weakness.  In  the  midst  of  these  symi:)tom8  the  temj^erature 
of  the  body  is  suddenly  elevated,  sometimes  with  one  chill,  more  fre- 
quentlj',  however,  with  repeated  chilly  sensations.  There  are  very 
mild  cases  in  which  nothing  further  appears.  The  x^icture  becomes 
somewhat  severer  when  a  marked  redness  of  the  face  and  a  feeling 
of  intense  heat  develoj);  the  eyes,  on  account  of  hypersemia  of  the 
conjunctiva,  appear  reddened  and  the  sclera  assume  a  slightly  yel- 
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loAvish,  icteric  line.  In  individual  cases  this  icteric  color  spreads 
itself  over  the  skin  and  may  there  become  intense.  There  is  usually 
a  catarrh  of  the  upper  air  passages  in  addition  to  coryza,  or  a  severe 
catarrh  of  the  mouth,  with  thickly  coated  tongue,  and  hypertemia  and 
swelling  of  the  pharyngeal  mucous  membrane.  The  involvement  of 
the  neighboring  nasal  cavities  is  evidenced  by  pain  in  the  frontal  si- 
nuses. Frequently  the  larynx  is  prominently  involved  from  the  very 
beginning,  so  that  hoarseness  or  aphonia  constitutes  a  more  promi- 
nent symptom  than  pain;  here  also  the  mucous  membrane  shows 
marked  redness  and  swelling. 

In  the  pharynx  the  swelling  may  reach  such  an  extent  that  we  are 
reminded  of  a  beginning  diphtheria,  the  tonsils  stand  out  promi- 
nently, and  the  uvula  is  displaced.  Now  and  then  a  distinct  follic- 
ular inflammation  of  the  tonsils  arises,  sometimes  we  see  very  super- 
ficial mucopurulent  spots  and  lines  on  the  reddened  palate,  tonsils, 
and  rest  of  the  pharynx,  and  occasionally  there  is  seen  a  very  sharply 
defined  punctate  redness. 

Inasmuch  as  we  are  accustomed  to  find  the  spleen  swollen  in  acute 
infectious  diseases  in  which  infection  occurs  through  the  blood,  the 
attention  of  physicians  was  early  turned  in  this  direction,  and  as  a 
matter  of  fact  it  was  found  that  there  is  often  a  swelling  of  the  spleen 
at  the  beginning  of  influenza.  In  individual  cases  the  spleen  becomes 
distinctly  palpable,  and  we  can  follow  the  course  of  the  enlargement 
with  the  onset  of  influenza  and  its  disappearance  again  upon  the 
decline  of  the  disease. 

Prompted  by  the  appearance  of  icteric  symptoms,  which  he  found 
in  eighty-eight  per  cent,  of  his  cases,  Biiumler  directed  his  attention  to 
this  perhaps  valuable  diagnostic  symptom.  He  could  not,  however, 
demonstrate  the  presence  of  bile  pigments  in  the  urine,  and  yet  in 
some  cases  he  obtained  a  distinct  urobilin  reaction,  not  quite  so 
marked,  however,  as  would  be  expected  in  actual  jaundice.  Hay  em 
states,  on  the  contrary,  that  urobilinuria  is  constantly  found  in  influ- 
enza. Senator  obtained  the  diazo  reaction  in  numerous  cases  and 
found  a  large  amount  of  indigo  in  the  urine.  It  is  worthy  of  note 
that  the  above-mentioned  yellow  color  of  the  sclera  appears  in  this 
infectious  disease,  since  we  also  see  it  in  other  forms  of  septic 
changes,  in  poisoning,  and  in  cases  of  internal  hemorrhage.  The 
examination  of  the  blood  showed  that  not  only  is  there  marked 
diminution  of  haemoglobin,  but  also  a  destruction  of  numerous  red 
blood  cells  takes  place  during  the  course  of  influenza,  as  Schermer 
and  Pribram  proved.  We  find  also,  as  a  rule,  a  strikingly  large 
number  of  degenerated  red  blood  cells. 

All  these  symptoms  of  influenza  disappear  in  a  short  space  of 
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time,  so  that  few  regard  the  individual  attack  as  a  pyrexia  with  all 
the  symptoms  that  belong  to  a  fever.  As  far  as  the  body  tempera- 
ture itself  is  concerned,  we  find  that  this  (very  frequently  directly 
after  the  chill)  rises  to  40°  0.  (104°  F.)  and  over;  indeed  the  tem- 
perature at  the  beginning  of  the  attack  is  usually  the  highest  seen  in 
mild  cases.  This  sharp  rise  is  not  always  present,  but  frequently  a 
somewhat  more  gradual  development  of  the  temperature  is  observed, 
sometimes  as  a  matter  of  fact  the  fever  rises  in  ^uch  a  manner  that 
the  acme  is  reached  only  on  the  second  or  third  day.  Often  this 
attack  of  fever  is  remarkably  short  so  that  in  a  few  hours  the  normal 
temperature  is  once  more  reached ;  but  we  can  hardly  expect  that  the 
other  symptoms  should  also  disappear  in  the  same  short  space  of 
time.  The  latter  more  frequently  exists  for  a  number  of  days  after 
the  fever,  and  proves  thereby  that  the  severe  subjective  symjjtoms  are 
not  to  be  attributed  to  the  elevation  of  temperature  alone.  In  other 
cases  the  fever  lasts  a  much  longer  time,  sometimes  a  number  of 
days.  In  these  cases  of  continued  fever,  despite  frequently  repeated 
examinations,  we  are  often  surprised  to  find  no  other  or  only  very 
slight  symptoms  of  organic  trouble  appear.  Upon  closer  examination 
of  the  lungs,  we  often  find  in  numerous  small  areas  crepitant  rales, 
which,  however,  are  only  heard  upon  listening  very  attentivelj^ 
During  the  recent  pandemic  of  influenza  I  always  from  the  first 
looked  for  such  pulmonary  symptoms,  and  found  them  very  fre- 
quently. The  favorite  seat  for  this  sign  seems  to  be  at  the  border  of 
the  lung  above  the  liver  or  in  the  lingula.  Slight  as  such  symptom 
may  be,  still  it  is  of  very  great  importance  for  the  diagnosis  of  the 
disease  and  in  support  of  the  belief  that  the  cause  of  the  influenza 
found  entrance  through  the  substance  of  the  lung  itself,  in  those  cases 
in  which  the  upper  respiratory  passages  remain  free  and  yet  marked 
general  symptoms  have  arisen.  Though  the  fever  remains  for  a 
number  of  days  it  does  not  follow  a  fixed  type.  It  is  just  as  common 
to  see  a  frank  continued  fever  curve  as  one  with  remissions  and 
exacerbations.  Even  for  these  case  no  rule  can  be  laid  down.  There 
are  intermittent  as  well  as  remittent  temperature  curves,  but  these 
are  so  irregular  that  the  reversed  type  (morning  elevations  and  even- 
ing remissions)  is  occasionally  seen.  Very  marked  elevations  of 
temperature  up  to  41°  C.  (105.8°  F.),  or  hyperpyrexia,  are  occasion- 
ally observed  in  an  ordinary  attack  of  influenza,  but  they  make  the 
existence  of  a  complication  very  probable.  They  have  been  observed 
especially  in  patients  in  whom  severe  cerebral  symptoms,  such  as 
unconsciousness,  coma,  and  hemiplegia  developed,  and  who  for  the 
most  fjart  died.  According  to  the  observations  of  Leichteustern  and 
Teissier,  a  very  frequent,  in  fact  a  pathognomonic  symptom  of  the 
Vol.  XV.— 8 
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disease  is  the  fall  of  the  temperature  for  one  or  two  days  while  the 
remaining  sj^mjjtoms  continue,  this  being  followed  by  an  exacerbation 
with  aggravation  of  all  the  symptoms,  so  that  days  of  normal  tem- 
perature alternate  with  those  upon  which  fever  exists.  This  has 
been  designated  polyleptic  influenza.  Leichtenstern  reported  a  very 
interesting  case  in  a  child  nine  months  of  age,  in  which  severe  com- 
plications arose,  the  temperature  reached  41.3°  C.  (106.3°  F.),  and 
yet  the  course  of  the  disease  was  a  mild  one.  In  the  German  army 
reports  a  case  is  mentioned  in  which  the  temperature  was  41.5°  C. 
(106.7°  F.),  and  five  minutes  after  death  reached  43°  C.  (109.6°  F.). 

In  rare  cases  it  has  happened  that  during  the  protracted  course 
of  a  complicated  icfluenza,  the  temperature  has  assumed  a  regular 
quotidian  intermittent  type,  with  euphoria  in  the  fever-free  period, 
the  fall  of  temperature  being  accompanied  by  sweating,  so  that  the 
picture  of  a  malaria  is  presented.  Cases  have  also  been  described  in 
which  influenza  began  in  a  typical  manner  and  the  temperature 
remained  continuously^  for  two  to  three  weeks  at  39°-40°  C.  (102.2°- 
104°  F. )  without  any  respiratory  or  other  complicating  symptoms,  so 
that  the  possibility  of  typhoid  fever  was  thought  of.  All  the  fore- 
going may  be  observed  in  entirely  uncomplicated  cases. 

As  regards  the  skin,  the  severe  redness  and  swelling  are  evident  as 
a  rule  even  in  ordinarj^  attacks  of  influenza,  and  the  face  may  assume 
a  puffy  appearance.  In  this  case  there  must  exist  a  vasomotor 
paralysis  of  the  cutaneous  vessels.  The  redness  of  the  skin  is  not 
always  uniform,  but  appears  frequently  in  the  form  of  an  exanthem 
resembling  that  of  measles  or  scarlet  fever,  which  is  especially 
marked  on  the  face,  the  forehead,  the  chest,  and  the  buttocks,  less 
frequently  on  the  upper,  and  least  frequently  on  the  lower  extremi- 
ties. On  the  face,  a  widely  diffused  j)unctate  redness  frequently  ap- 
pears and  once  in  a  while  an  urticaria. 

The  pulse  in  influenza  is  a  peculiar  one.  The  frequency  increases 
with  the  elevation  of  temperature  but  is  as  a  rule  unduly  great,  so 
that  there  is  a  disproportion  between  the  temperature  and  the  fre- 
quency of  the  pulse.  The  pulse  as  a  rule  is  soft  and  easily  compres- 
sible and  is  rather  indicative  of  a  cardiac  weakness. 

Certain  other  symptoms  have  been  observed  in  special  cases  of 
influenza;  for  example,  an  attack  of  syncope  suddenly  develops,  or 
marked  evidence  of  trouble  in  the  nerve  centres,  such  as  vertigo  and 
unconsciousness,  appears,  so  that  the  symptoms  may  remind  one  of  an 
apoplexy.  In  the  garrison  hospital  of  Munich  the  peculiar  observa- 
tion was  made  in  127  cases  that  after  the  temperature  had  begun  to  fall 
a  slowing  of  the  pulse  even  to  54  or  5Q  occurred.  This  bradycardia 
was  combined  with  a  small  pulse,  and  strange  to  say  in  the  majority 
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of  cases  was  more  evident  in  the  evening  than  in  tlie  morning ;  at  the 
same  time  the  temperature  assumed  the  inverse  type^ — for  example, 
evenings  36.8°  (98.3°  F.),  mornings  37.2°  (99°  F.).  This  slowing  of 
the  pulse  is  said  to  be  constant  during  convalescence,  and  lasts  as  a 
rule  from  five  to  eight  days,  in  some  cases,  however,  ten  days  to  three 
weeks. 

As  further  proof  of  the  fact  that  the  poison  of  influenza  really 
affects  the  myocardium  or  its  nerve  supj)ly,  might  be  mentioned  the 
studies  of  Anton  in  the  medical  clinic  of  Wiirzburg.  Here  in  a 
number  of  cases  there  existed  blowing  systolic  murmurs,  especially 
at  the  apex,  but  they  were  also  audible  over  the  other  large  vessels. 
At  the  same  time  the  second  pulmonary  sound  was  not  accentuated, 
and  in  seven  per  cent,  of  the  cases  the  area  of  cardiac  dulness  was  not 
altered.  For  the  most  part  the  murmurs  disappeared  on  the  second 
day  without  leaving  any  permanent  changes.  That  it  was  not  the 
fever  which  gave  rise  to  these  murmurs  is  evident  from  the  fact  that 
this  condition  was  found  precisely  in  those  patients  who  had  but  little 
rise  of  temperature,  whereas  in  many  patients  with  high  fever  no 
murmurs  developed.  Therefore  we  must  seek  for  the  cause  of  this 
in  a  direct  action  upon  the  muscular  structure  or  ganglia  of  the  heart, 
which  leads  to  a  defective  contraction  of  the  organ,  especially  of  the 
papillary  muscles,  and  thus  to  the  formation  of  murmurs.  This  cor- 
responds to  our  experience  in  other  infectious  diseases.  The  action 
of  the  influenza  poison  upon  the  heart  is  very  noticeable  in  those  who 
already  have  an  affection  of  the  heart  and  in  old  people.  In  these 
cases  there  occurs  very  frequently  an  irregularity  of  the  heart's 
action,  an  irregularity  which  is  considered  by  many  observers,  for 
example  Drasche,  as  a  very  suspicious  symptom.  Not  only  does  the 
pulse  become  irregular  but  at  the  same  time  unequal,  and  this  to- 
gether with  coldness  of  the  extremities,  restlessness,  and  anxiety 
points  to  a  very  marked  cardie  weakness. 

Some  authors  call  our  attention  to  the  fact  that  for  a  short  space 
of  time  during  the  course  of  influenza  the  pulse  may  assume  a  very 
alarming  character  as  regards  its  rapidity  and  smallness.  Huchard, 
who  recognizes  a  peculiar  form  of  cardiac  grippe  which  is  charac- 
terized by  syncope,  slowing  of  the  pulse,  attacks  of  irregular  or  inter- 
mittent heart  action,  and  now  and  then  by  attacks  of  pain  such  as  are 
seen  in  angina  pectoris,  describes  as  a  special  symptom  the  increase 
of  the  pulse  beat  from  80  to  120-130  when  the  patient  sits  up.  As 
soon  as  the  patient  once  more  assumes  the  horizontal  position  the 
pulse  returns  to  its  original  rhythm ;  Huchard  looks  upon  this  as  a 
sign  of  a  commencing  myocarditis  and  calls  it  pouls  instable. 
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Symptoms  Referable  to  Indhtdual  Organs. 

The  previously  depicted  symptoms  may  be  looked  upon  as  general 
symptoms  of  tlie  disease;  they  have  something  characteristic  about 
them  and  are  more  or  less  marked  in  an  attack  of  influenza.  How- 
ever, the  picture  of  influenza  may  assume  a  manifold  character, 
depending  upon  whether  one  or  another  organ  shows  particular  func- 
tional disturbances.  This  was  noted  in  the  earlier  as  well  as  in  re- 
cent ei)idemics,  and  from  the  earliest  time  pains  have  b^en  taken  to 
classify  these  symi3toms  in  certain  groups  in  the  belief  that  they  in- 
dicate that  influenza  had  settled  chiefly  in  one  or  the  other  organ. 

In  consequence  of  this  it  has  been  made  possible  to  classify  in- 
fluenza in  various  ways.  There  can  be  no  doubt  that  such  a  classifi- 
cation proves  advantageous  as  regards  statistics  and  for  the  rapid 
characterization  of  a  disease;  but  a  real  developed  classification  in 
which  the  individual  sections  are  constantly  found  and  sharply  dis- 
tinguished from  one  another,  would  be  idle  and,  in  the  light  of  our 
present  idea  of  the  nature  of  influenza  infection,  also  false.  In  1837 
Ebel  arranged  a  somewhat  complicated  classification,  as  follows : 

A.  Influenza  of  the  mucous  membrane  of  the  respiratory  organs : 
(1)  Influenza  catarrhalis  sitoplex;  (2)  influenza  catarrhalis  nervosa 
sive  gravior;  (3)  influenza  trachealis  et  bronchialis;  (4)  influenza 
pleuritica. 

B.  Influenza  of  the  mucous  membrane  of  the  digestive  organs :  (1) 
Influenza  anginosa;    (2)  influenza  gastrica  sive  abdominalis. 

Ebel  distinguishes  three  stages  of  the  disease,  namely :  («)  Sta- 
dium congestivum  sive  siccum ;  (b)  stadium  serosum  sive  catarrhale ; 
(c)  stadium  mucosum. 

We  do  not  see  here  much  reference  to  any  particularly  striking 
participation  of  the  nervous  system.  This  appeared  more  promi- 
nently in  the  classification  which  Haeser  attempted  in  1834.  He  dis- 
tinguished a  stadium  vegetativum,  a  stadium  animale,  and  a  stadium 
seusitivium,  in  addition  to  an  influenza  encephalitica  and  cholerica. 
Lange  in  1837  distinguished  an  inflammatory-catarrhal  and  a  nervous- 
gastric  form.  Taking  the  cases  observed  in  the  epidemic  of  1889  and 
1890  as  a  basis,  Huchard  formulated  the  following  classification :  (1) 
Bronchopulmonary  influenza ;  (2)  cardiac  influenza;  (3)  gastric  and 
intestinal  influenza.  Striimpell  recognizes  four  forms :  (1)  A  typical 
form ;  (2)  a  catarrhal  form  with  special  involvement  of  the  respiratory 
apparatus;  (3)  a  catarrhal  form  with  special  involvement  of  the 
digestive  apparatus ;  (4)  a  rheumatic  form.  Leyden  divides  influenza 
into  gastric,  catarrhal,  and  nervous  forms. 
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We  learn  from  the  collective  report  upon  the  influenza  epidemic 
of  1889  and  1890,  which  Hiller  arranged,  that  the  majority  of  phy- 
sicians in  recent  times  recognize  three  forms,  viz.,  the  nervous,  the 
respiratory,  and  the  gastric,  while  some  add  as  a  fourth  form  the 
rheumatic.  It  is  interesting  to  see  that  these  various  forms  of  influ- 
enza in  the  course  of  an  ordinary  epidemic  do  not  commonly  appear 
at  the  same  time  but  successively  and  usually  in  fairly  regular  order. 
In  most  jjlaces  the  nervous  form  preceded,  and  indeed  commonly  the 
purely  nervous  form,  that  is,  one  which  is  characterized  by  general 
symptoms  such  as  a  bruised  feeling,  depression  of  spirits.  This  was 
followed  frequently  by  marked  local  nervous  symj^toms,  hyperses- 
thesias,  neuralgias,  and  paralyses;  later,  the  resfjiratory  and  the 
gastric  forms  were  added.  In  other  places  the  succession  was  just 
the  reverse.  The  first  cases  of  the  epidemic  presented  preeminently 
gastric  symptoms,  such  as  colic,  vomiting,  diarrhoea,  and  only  with 
the  further  development  of  the  epidemic  respiratory  and  nervous 
symptoms  came  to  the  front.  The  predominance  of  one  or  another 
of  the  various  forms  in  special  places  has  been  described  as  very 
remarkable.  Thus  Dr.  Salm  in  Yolklingen  near  Saarbriicken  observed 
that  in  one  village  the  gastric  symptoms  appeared  most  prominent,  in 
another  the  nervous  symptoms  predominated,  in  a  third  practically 
only  catarrhal  symptoms  were  seen.  Dr.  Lebahu  in  Halchow  in  Meck- 
lenburg informs  us  that  the  picture  varied  in  the  different  communi- 
ties. In  one  place  cough  and  coryza  prevailed,  in  another  diarrhoea, 
in  a  third  only  nervous  symptoms.  Even  in  single  houses  the  epi- 
demic showed  a  peculiar  character.  Dr.  Vossen  in  Diisseldorf  found 
that  in  some  houses  sometimes  the  nervous,  sometimes  the  re8i)ira- 
tory,  sometimes  the  gastric  form  prevailed  in  all  the  patients.  Some 
observers  have  endeavored  specially  to  subdivide  some  of  these 
forms ;  thus  Stiller  recognizes  a  catarrhal,  a  gastrointestinal,  and  a 
nervous  form,  but  he  sharply  subdivides  the  latter  into  a  neuralgic 
and  an  adynamic  form  and  adds  the  pneumonic  as  a  particular  form. 
Others  have  particularly  emphasized  the  fact  that  the  numerous 
forms  frequently  appear  in  one  and  the  same  x>atient.  Thus  Eobert- 
son  and  Elkins  compiled  the  statistics  of  140  cases  of  influenza  in  the 
Royal  Asylum  at  Edinburgh,  and  of  these  the  nervous  system  was 
attacked  in  97.1  per  cent.,  the  resjjiratory  tract  in  77.1  per  cent.,  the 
digestive  system  in  55.7  per  cent. 

Tlte  Upper  Air  Passages. 

It  lias  already  been  mentioned  in  the  section  on  General  Symp- 
toms that  the  conjunctiva  and  the  mucous  membrane  of  the  nose 
and  pharynx  are  often  the  seat,  in  cases  of  simple  influenza,  of  easily 
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recognizable  changes.  As  to  the  mucous  membrane  of  the  respira- 
tory tract  proper,  from  the  larynx  downwards  to  the  lungs,  we  find 
that  there  is  a  special  proneness  to  catarrhal  inflammation  of  this 
part  in  influenza.  These  catarrhal  changes  are  frequently  localized, 
involving  the  mucous  membrane  of  the  larynx  alone  or  only  that  of 
the  bronchioles,  but  equally  often  we  find  the  catarrh  extending 
throughout  the  entire  tract  by  continuity,  from  whatever  point  it 
started. 

During  the  last  great  epidemic  of  influenza  the  involvement  of  the 
larynx  was  exceedingly  irregular  in  the  frequency  of  its  occurrence. 
Many  physicians  described  this  complication  as  singularly  rare. 
Thus  B.  Frankel  in  638  cases  of  throat  trouble,  treated  at  the  Uni- 
versity Clinic  from  December  5th,  1889,  to  February  20th,  1890,  saw 
only  45  due  to  influenza.  Lazarus  states  that,  except  for  a  slight  red- 
dening of  the  mucous  membrane,  involvement  of  the  larynx  is  a  very 
rare  occurrence  in  the  course  of  influenza.  Other  observers,  on  the 
other  hand,  noted  a  special  frequency  of  grippal  laryngitis.  Schulz, 
for  example,  found  QQ  per  cent,  of  his  cases  to  be  catarrhal  influenza 
and  of  these  16  per  cent,  were  put  down  as  laryngitis.  Luntz  regarded 
laryngeal  trouble  as  the  most  frequent  of  the  symptoms  of  influenza, 
and  Paul  Hoch  even  held  the  opinion  that  the  mucous  membrane  of 
the  larynx  and  upper  air  passages  was  the  special  seat  of  the  influ- 
enza infection.  This  striking  variation  in  the  frequency  with  which 
laryngeal  implication  was  noted  by  different  observers  was  due  some- 
times to  external  causes.  It  can  be  readily  understood  that  sufferers 
from  influenza,  in  whom  the  head  pains  were  the  most  prominent  symp- 
toms or  in  whom  the  general  manifestations  of  the  disease  were  so 
severe  as  to  overshadow  in  great  measure  the  laryngeal  complication, 
would  not  be  found  usually  in  a  dispensary  for  throat  diseases  or  in 
the  consulting-room  of  a  laryngologist.  General  practitioners  are 
for  the  most  part,  during  the  height  of  an  epidemic  of  influenza, 
much  too  busy  to  concern  themselves  especially  with  the  extent  to 
which  the  larynx  is  invaded  by  the  disease.  In  the  presence  of  the 
severe  cough  and  general  malaise  at  the  beginning  of  an  attack  of  in- 
fluenza, the  family  physician  does  not  usually  regard  a  special  exam- 
ination of  the  larynx  as  necessary  or  of  much  importance.  The  only 
conclusion  which  we  can  formulate,  therefore,  is  that  the  implication 
of  the  larynx  in  influenza  is  seldom  of  very  great  intensity. 

We  have  to  distinguish  clinically  between  pure  hypergemia  of  the 
larynx  and  swelling  or  infiltration  of  the  tissues.  With  the  hyper- 
emia belongs  the  hemorrhagic  form  of  laryngitis  which  is  among  the 
most  frequent  of  the  affections  of  the  larynx.  Lowenstein,  Leyden, 
and  Leichtenstern  referred  as  early  as  1890  to  cases  of  hemorrhage 
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from  the  larynx,  and  Friinkel  observed  in  all  cases  a  redness  of  the 
mucous  membrane,  which  in  two  cases  went  on  to  actual  laryngitis 
haemorrhagica.  It  will,  I  think,  be  practically  useful  to  quote  a  few 
observations  from  the  rejjort  of  Lazarus,  of  Berlin,  for  they  will  show 
us  how  the  laryngologists  themselves  regard  affection  of  the  larynx 
in  influenza.  Loblinsky  describes  the  redness  of  the  laryngeal 
mucous  membrane  as  being  more  intense  than  he  has  ever  seen  it  in 
simple  acute  laryngitis.  Marano  had  among  his  cases  three  of 
hemorrhagic  laryngitis,  and  observed  in  every  instance  an  intense  red- 
ness of  the  arytenoids,  the  epiglottis,  and  the  vocal  cords,  in  general 
a  very  marked  injection  of  the  vessels,  and  not  seldom  a  resultant 
bloody  exijectoration.  Rathgen  had  a  similar  experience.  But  here 
also  we  find  strikingly  contradictory  reports,  for  Landgraf  and 
Krakauer  do  not  mention  a  single  instance  of  such  hemorrhages  in 
spite  of  the  abundance  of  their  material. 

The  swelling  of  the  mucous  membrane  in  some  of  the  reported 
cases  involved  the  entire  larynx,  in  others  it  was  more  circumscribed. 
Lazarus  inclines  to  the  opinion  that  the  first  form  is  more  common 
than  would  be  inferred  from  the  reports  in  which  it  is  specifically 
mentioned ;  he  believes  that  the  sore  throat  and  also  the  hoarseness 
so  frequently  mentioned  in  reports  of  cases  are  due  to  swelling  of  the 
laryngeal  mucous  membrane.  In  all  of  his  cases  Frankel  found  a 
marked  swelling  of  the  mucous  membrane ;  he  says  that  this  some- 
times presents  a  picture  such  as  that  described  first  by  Rauchfuss  as 
pseudo-croup,  in  which  inspection  shows  three  folds :  first,  the  false 
vocal  cords,  then  the  vocal  cords,  and  beneath  these  chiefly  anteriorly 
a  subglottic  swelling  which  looks  like  another  mucous  membrane  fold. 
Schaefer  has  described  a  very  marked  swelling  of  the  arytenoid  folds 
and  of  the  false  vocal  cords  so  that  the  first  are  entirelj'^  hidden  from 
view. 

Landgraf  has  described  especially  the  circumscribed  swellings  of 
individual  parts,  and  he  reports  one  case  in  particular  in  which  the 
interarytenoid  region  was  the  seat  of  a  peculiar  form  of  inflammation. 
This  circumscribed  affection  was  the  primary  one  and  had  given  rise 
to  a  consecutive  oedema  of  the  glottis  which  threatened  the  life  of  the 
jjatient.  Lazarus  regards  as  belonging  to  this  class  the  cases  reported 
by  Moure  and  Gurcan.  Herzog  describes  the  swelling  in  the  in- 
terarytenoid space  as  laryngitis  jjostica.  This  may  lead  to  circum- 
scribed or  diffuse  laryngeal  or  glottic  oedema  threatening  life.  Espe- 
cially noteworthy  are  the  ijublished  reports  of  B.  Frankel,  who 
found  that  the  middle  portions  of  the  vocal  cords,  which  were  in 
general  reddened,  were  of  a  dirty  white  color.  He  regarded  this  as 
characteristic  of  a  fibrinous  infiltration  of  the  cords,  which  might  be 
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of  value  as  pointing  to  a  diagnosis  of  influenza.  As  also  peculiarly 
characteristic  he  mentions  a  crust  formation  localized  especially  in 
the  subglottic  region  and  the  posterior  wall  of  the  larynx. 

Le  Noir  has  described  the  occurrence  of  ulceration  affecting 
chiefly  the  anterior  half  of  both  vocal  cords,  of  superficial  nature  and 
healing  with  the  disappearance  of  the  influenza. 

When  the  infiltration  is  found  in  the  deeper  portions  of  the 
mucous  membrane  it  invades  also  the  muscular  tissues,  in  conse- 
quence of  which  arise  paralyses  and  motor  disturbances  in  the  larynx. 
Indeed  Lazarus  says  that  there  is  a  form  of  the  disease  in  which  the 
primary  seat  is  in  the  muscular  and  submucous  tissues  causing 
marked  motor  disturbances,  while  on  the  mucous  membrane  only 
slight  evidences  of  catarrhal  lesions  are  to  be  seen.  It  is  very  i)rob- 
able  that  the  frequently  long-continued,  possibly  even  jiermanent 
aphonia,  or  at  least  impaired  voice  formation,  may  be  referable  to  a 
lesion  of  this  character.  As  a  result  of  a  very  thorough  study  of  the 
literature  of  this  subject  Lazarus  comes  to  the  conclusion  that  a  char- 
acteristic laryngeal  symj^tom  of  influenza  is  an  otherwise  seldom 
observed  hyperemia  and  infiltration  specially  localized  in  the  pos- 
terior portion  of  the  organ.  Manj*  of  the  paralj^tic  symptoms  are 
undoubtedly  of  a  nervous  origin  and  are  not  directly  dependent  upon 
the  local  lesions.  The  course  of  this  affection  of  the  larynx  points 
also  verj'  clearly  to  the  fact  that,  in  most  cases  at  least,  the  process 
is  a  deep-seated  one ;  recovery  is  extraordinarily  protracted,  and  the 
sequelf©  are  often  of  a  kind  resembling  closely  those  of  diphtheria, 
that  is  to  say,  local  sequel?e  of  a  severe  general  disease. 

A  case  reported  by  Leichtenstern  is  especially  noteworthy  in  this 
connection.  It  was  one  of  a  strong  nineteen-year-old  girl  who  was 
seized,  on  the  third  day  of  a  mild  influenza,  with  a  very  severe  and 
acute  oedema  of  the  glottis,  necessitating  an  immediate  tracheotomy. 
This  patient  had  neither  coryza  nor  tracheitis  and  bronchitis,  and  the 
larynx  alone  was  the  seat  of  a  severe  inflammation.  The  laryngeal 
abscess  opened  a  few  days  after  the  tracheotomy  and  discharged  a 
large  quantity  of  pus.  This  was  an  example  of  what  Leichtenstern 
has  called  acute  i:)hlegmouous  gripi)al  laryngitis. 

The  affection  of  the  trachea  often  accompanies  that  of  the  bronchi 
and  larynx,  but  sometimes  it  occurs  alone  and  is  especially  marked. 
We  have  met  with  many  cases  in  which  in  the  midst  of  marked 
general  symptoms  of  influenza  a  very  severe  cough  was  present,  while 
the  most  careful  examination  of  the  larynx,  bronchi,  and  lungs  failed 
to  furnish  any  explanation  for  its  occurrence.  Inspection  with  the 
laryngoscopic  mirror  in  these  cases  revealed  a  diffuse  redness  of  the 
mucous  membrane  of  the  trachea,  but  nothing  else.     In  proportion 
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to  the  meagreness  of  the  results  of  this  examination,  however,  is  the 
severity  of  the  initiative  symj^tonis  on  the  part  of  the  trachea.  Even 
more  than  in  the  case  of  catarrhal  affections  of  the  larynx  is  cough 
a  prominent  symi)tom  of  tracheal  influenza,  and  indeed  it  often 
resembles  pertussis,  especially  in  the  fact  that  but  little  explanation 
for  the  cough  is  to  be  found  in  the  alteration  in  the  air  passages ; 
l^ain  along  the  course  of  the  trachea  is  also  often  complained  of. 
In  consequence  of  the  marked  tenderness  of  the  trachea  in  these  ca- 
tarrhal affections,  x^ressure  in  this  region  often  causes  pain  or  excites 
cough. 

Usually,  however,  the  tracheitits  occurs  in  conjunction  with  the 
influenza  bronchitis,  but  even  when  this  is  the  case  many  authors 
unite  in  believing  that  the  cause  of  the  strong  fits  of  coughing  is 
seated  chiefly  in  the  trachea,  especially  at  its  bifurcation  and  in  the 
primary  bronchial  trunks.  The  attacks  of  cough  are  often  of  exceed- 
ing severity  and  distress  the  patient  night  and  day.  Even  in  the 
earliest  recorded  epidemics  special  mention  is  made  of  the  spasmodic 
character  of  the  influenza  cough.  Leichtenstern  relates  in  his  work 
on  Influenza  that  Short,  writing  in  1510,  described  the  frightfully 
distressing  cough  and  the  consequent  danger  of  suffocation.  He  also 
states  that  the  term  coqueluche  was  first,  in  1510,  used  to  designate 
influenza  and  was  only  later  applied  to  whooping-cough,  and  that  in 
1580  influenza  was  called  Schafhusten,  which  term  also  is  now  em- 
ployed to  designate  whooping-cough.  Still  earlier,  in  1410,  Pasquier 
attributed  to  the  severe  cough  the  hemorrhages  and  the  frequently 
observed  abortions  of  jDregnant  women.  The  -cough  accompanying 
tracheitis  is  often  quite  dry  throughout  the  entire  course  of  the  dis- 
ease, and  it  was  on  that  account  that  during  the  latest  influenza  epi- 
demic there  were  so  many  rejjorts  of  coincident  epidemics  of  per- 
tussis. The  following  figures  give  us  an  idea  of  the  frequency  of 
catarrhal  tracheitis  in  influenza :  Schulz  states  that  it  occurred  in  53 
per  cent,  of  the  cases  in  Hamburg,  Krehl  in  82  i^er  cent,  in  Leipsic, 
Stintziug  in  57  per  cent,  in  Munich,  and  Anton  in  59  per  cent,  in 
Wiirzburg. 

The  most  frequent  of  all  the  localizations  of  influenza  is  that  in 
the  bronchi.  In  ordinary  bronchitis  a  frigore  we  are  accustomed  to 
find  the  entire  bronchial  system  involved  in  the  catarrhal  process,  but 
in  influenza  we  note  with  si^ecial  frequency  a  i^artial  implication  only 
of  the  bronchial  tubes.  In  the  beginning  the  bronchial  mucous  mem- 
brane is  simply  hyperfemic.  While  the  fever  is  rising  and  the  attack 
of  influenza  is  beginning  there  is  frequently  scarcely  any  evidence  of 
secretion  to  be  detected  on  careful  examination.  At  other  times,  very 
early  in  the  course  of  the  affection,  we  find  the  physical  signs  of  a 
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swelling  of  the  bronchial  mucous  membrane,  as  shown  by  a  heightened 
respiratory  murmur  at  certain  points  or  by  a  loud  inspiratory  sound. 
We  often  remark  that  the  inspiratory  murmur  at  a  certain  point  is  at 
first  very  faint  and  then  suddenly  becomes  very  loud.  Frequently, 
however,  even  at  an  early  stage  we  find  severe  cough  and  short 
breathing  amounting  at  times  to  actual  dyspnoea. 

Doubtless  many  peculiarities  noted  in  the  physical  examination 
of  the  chest  are  due  to  the  presence  of  the  bronchial  disease.  Thus 
we  find  localized  spots  of  atelectasis,  slight  dulness  on  percussion, 
and  weakened  respiratory  murmur.  It  is  seldom  that  this  dry 
catarrh  lasts  for  any  great  length  of  time,  and  usually  a  secretion 
from  the  mucous  membrane  occurs  early,  and  we  then  find  the  physical 
signs  of  bronchial  catarrh  together  with  an  expectoration  which  is 
usually  purulent  from  the  outset.  The  sputa  are  often  from  the  very 
beginning  of  an  intense  yellow  color,  sometimes  of  a  more  greenish- 
yellow  appearance.  It  seems  to  me  doubtful  whether  the  bloody 
stain,  which  is  often  seen  in  the  sputum  and  which  gives  it  a  very 
peculiar  flesh-colored  tint,  is  due  to  the  bronchial  inflammation  alone 
or  whether  it  does  not  indicate  that  the  pulmonary  tissue  is  already 
involved. 

While,  as  we  have  said,  the  dry  catarrh  may  persist  for  quite  a 
period,  there  are  other  cases  in  which  the  secretion  increases  pro- 
gressively until  it  ends  in  an  actual  bronchorrhcea,  the  expectoration 
amounting  to  as  much  as  a  litre  in  the  course  of  a  day.  Examination 
of  the  chest  shows  then  an  exceeding  variety  in  the  character  of  the 
rales  so  that  almost  every  form  of  rhonchus  may  be  heard.  The  sputa 
sometimes  become  nummular  in  shape.  In  the  course  of  such  an 
inflammation  bronchial  dilatation  may  occur  early,  and  it  would  seem 
even  as  though  this  profound  anatomical  change  might  take  place 
without  any  participation  of  the  pulmonary  tissue.  This  alteration 
may  persist  for  quite  a  period  and  may  even  pass  into  a  deep-seated 
chronic  affection  having  a  most  injurious  influence  upon  both  circu- 
lation and  nutrition.  A  bronchial  dilatation  may  sometimes  be  pro- 
duced at  isolated  points.  In  such  cases  we  find  that  for  a  long  period 
there  is  an  expectoration  of  sputum  of  a  special  appearance,  per- 
haps once  every  day,  after  the  discharge  of  which  for  a  time  there  is 
no  further  expectoration  until  the  sputum  had  again  collected  so  as  to 
fill  the  dilatation  in  the  bronchi.  One  notable  symptom  is  the  cough- 
ing up  of  fibrinous  casts  of  the  bronchi,  which  is  not  of  frequent 
occurrence,  yet  is  sometimes  noted. 

Grippal  bronchitis  is  such  an  important  and  such  a  frequent 
manifestation  of  the  disease  that  I  think  it  will  be  useful  to  report  a 
few  cases.     In  all  these  cases  the  Pfeiffer  bacillus  was  found,  so  that 
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there  could  be  no  question  but  that  the  affection  was  really  a  primary 
bronchial  influenza. 

A  locksmith,  61  years  old,  was  suddenly  seized,  three  days  be- 
fore being  seen,  with  a  chill,  headache,  cough,  exj^ectoration,  pains 
in  the  limbs,  and  a  feeling  of  exhaustion.  His  face  was  mark- 
edly cyanotic,  breathing  was  difficult,  but  there  was  no  pain  in  the 
chest.  There  was  dulness  on  percussion  in  the  lower  part  of  the 
right  side  of  the  chest  and  the  breathing  here  was  rough.  All  sorts 
of  bronchial  rales  were  heard  over  the  entire  lung.  The  pulse  was 
small  and  frequent.  Nine  days  later  the  subjective  symptoms  were 
less  marked.  The  cough  persisted  and  there  was  profuse  expectora- 
tion. There  was  no  longer  dulness  on  percussion,  but  the  whistling 
and  bubbling  rales  were  still  audible  over  the  whole  lung.  Ten  days 
later  the  cough,  expectoration,  and  rales  were  still  present,  but  less 
marked.  At  the  end  of  another  ten  days  the  patient  was  discharged. 
The  fever,  which  lasted  only  a  few  days,  varied  from  about  normal 
to  39.4°  C.  (103°  F.).  On  the  first  days  after  the  patient's  admission 
the  expectoration  was  scanty,  exceedingly  ropy,  and  purulent.  It  con- 
tained large  masses  of  influenza  bacilli  so  that  in  some  parts  abso- 
lutely nothing  else  could  be  seen ;  here  and  there  was  a  diplococcus, 
but  there  were  no  streptococci.  At  the  end  of  the  first  week,  as  the 
dulness  on  percussion  disappeared  and  the  expectoration  increased 
in  amount,  the  latter  contained  only  influenza  bacilli.  The  patient's 
general  condition  improved  rapidly,  but  even  on  the  day  of  his 
departure  from  the  hospital  the  sputa  still  contained  specific  bacilli, 

A  laborer,  72  years  of  age,  had  complained  for  two  weeks  be- 
fore admission  to  hospital  of  anorexia,  malaise,  and  a  dragging 
sensation  in  the  back.  He  had  had  a  cough  with  expectoration  for 
a  long  time.  There  had  been  no  chill.  The  temperature  was  38.6° 
C.  (101.5°  F.),  the  pulse  and  respiration  were  rapid.  The  per- 
cussion note  was  clear  in  the  upper  part  of  both  lungs  anteriorly, 
slightly  dull  over  the  lower  portion  of  the  left  lung  anteriorly,  and  dis- 
tinctly dull  over  the  right  lower  lobe  posteriorly.  The  breathing  was 
roughened  in  the  upper  part  of  the  thorax  anteriorly,  and  posteriorly 
in  the  right  lower  lobe  there  was  pneumonic  respiration  with  moist 
rales  at  the  upper  limit  of  dulness  in  this  region.  There  was  fine 
crepitation  over  the  lower  part  of  the  left  lung  posteriorly.  A  bac- 
terioscopic  examination  showed  only  diplococci  in  the  sputa.  On  the 
fourth  day  the  dulness  was  less  pronounced  over  the  right  lower  lobe 
and  there  were  more  moist  rales ;  in  the  left  lower  lobe  there  was 
diminished  resonance  in  the  middle  portion  passing  into  flatness 
below,  where  were  heard  j)neumonic  respiration  and  rales.  A  week 
later  the  dulness  in  the  left  lower  lobe  had  entirel^^  disappeared. 
Moist  rales  were  audible.  In  the  right  middle  lobe  there  was  a  spot 
of  dulness  with  pneumonic  breathing.  The  expectoration  was  puru- 
lent and  contained  now  both  diplococci  and  influenza  bacilli.  Two 
weeks  later  there  were  few  influenza  bacilli  to  be  found,  but  there  were 
many  streptococci.  The  patient  was  discharged  at  the  end  of  another 
three  weeks.  The  fever  lasted  only  about  a  week  and  was  never  as 
high  afterwards  as  it  was  on  the  day  of  admission.     This  case  was 
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one  of  clironic  bronchitis  followed  by  broncliopneumonia.  It  is  ques- 
tionable whether  the  first  pneumonic  foci  were  occasioned  by  the 
action  of  influenza  bacilli ;  at  all  events  these  were  not  found  in  the 
sputum  at  this  time.  But  coincidently  with  the  formation  of  a  patch 
of  pneumonia  in  the  right  middle  lobe  the  sputa  became  purulent  and 
contained  influenza  bacilli.  This  condition  lasted  about  twelve  days, 
then  the  influenza  bacilli  became  less  numerous  and  streptococci  ap- 
peared in  greater  numbers.  This  stage  lasted  about  three  weeks, 
after  which  the  bronchitis  also  subsided,  and  the  man  was  discharged 
entirely  cured. 

A  roofer,  25  years  old,  had  complained  for  a  week  before  ad- 
mission of  sore  throat,  hoarseness,  cough  with  expectoration,  ma- 
laise, and  weakness.  There  was  slight  bronchial  t)reathing.  The 
tracheal  mucous  membrane  was  very  red  and  both  vocal  cords  were 
swollen  and  reddened.  During  the  week  following  admission  the 
temperature  varied  from  slightly  below  normal  to  38.4°  C.  (101.1° 
F.).  The  sputum  was  mucopurulent  in  character  and  contained 
purulent  plugs  which  were  sometimes  in  the  form  of  complete  casts 
of  the  capillary  bronchial  tubes.  These  contained  influenza  bacilli 
exclusively.  At  the  end  of  a  w^eek  a  marked  improvement  in  the 
symptoms  took  place,  and  at  the  end  of  a  fortnight  examination  of 
the  sputa  showed  the  presence  of  many  other  bacteria  and  of  only  a 
few  influenza  bacilli ;  the  improvement  was  progressive. 

These  few  examples  show  us  the  typical  course  of  bronchitic  influ- 
enza as  we  have  observed  it  in  very  many  cases  from  1889  to  the 
present  time.  They  are  all  alike,  and  there  seems  to  be  as  yet  no 
diminution  in  the  severity  of  type.  Es]iecially  noteworthy  is  the 
fact  that  the  bronchial  secretion  soon  becomes  jjurulent  in  the  pres- 
ence of  influenza  bacilli,  so  that  the  rapidly  occurring  purulence  of 
the  expectoration  in  a  case  of  acutelj^  progressive  bronchitis  offers 
strong  presumptive  evidence  that  there  is  an  influenza  infection. 
The  diagnosis  is,  however,  not  so  easy,  for  we  often  observe  a  similar 
condition  of  the  sputa  and  general  symptoms  of  the  same  nature  in 
cases  of  streptococcus  infection.  I  am  never  certain  of  my  diagnosis 
unless  I  have  been  able  to  determine  the  presence  of  the  influenza 
bacilli  or  of  strej^tococci. 

This  mode  of  action  of  what  bacterioscopic  examination  shows  us 
to  be  pure  influenza  bronchitis  confirms  what  we  have  remarked  con- 
cerning the  acute  form  of  this  disease  during  the  present  great  epi- 
demic, viz.,  that  isolated  cases  occurring  at  other  times  act  much  in 
the  same  way  as  the  mass  of  cases  during  an  ei>idemic.  Yery  often 
the  severe  poisoning  of  the  body  gives  rise  to  marked  symptoms 
on  the  part  of  the  nervous  system  or  of  the  digestive  organs  even 
when  the  local  process  in  the  bronchi  is  of  limited  extent.  The  fol- 
lowing point  is  of  special  importance  as  an  aid  to  exact  observation. 
The  influenza  bacilli  may  remain  in  the  bronchial  tubes  beyond  the 
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time  of  the  disease,  far  longer  indeed  than  is  usually  imagined.  In 
this  connection  it  is  to  be  noted  that  influenza  occurs  with  special 
frequency  in  cases  of  bronchitis  having  a  different  etiology.  We 
often  see  patients  who  have  had  for  a  long  time  a  cough  due  to 
an  ordinary  bronchial  catarrh,  subsequently  acquire  an  influenza. 
Usually  this  is  regarded  simply  as  an  exaggeration  of  the  already 
existing  bronchitis.  I  saw,  for  example,  a  patient  with  extensive 
chronic  bronchitis,  the  examination  of  whose  sputa  showed  the  pres- 
ence  merely  of  staphylococci  and  streptococci.  A  week  later  exam- 
ination of  the  chest  revealed  dulness  in  the  upper  lobe  of  the  right 
lung  ijosteriorly,  and  on  the  same  day  the  presence  of  influenza  in 
the  sputa  was  noticed  for  the  first  time.  The  symptoms  gradually 
disappeared,  but  the  influenza  bacilli  could  still  be  detected  at  the  end 
of  four  weeks.  In  the  absence  of  this  bacterioscopic  examination  one 
would  never  have  imagined  that  there  was  a  new  and  different  infec- 
tion ;  it  would  merely  have  been  supposed  that  this  was  an  instance 
of  what  is  thought  to  be  an  ordinary  occurrence  in  the  course  of 
chronic  bronchitis,  namely,  the  appearance  from  time  to  time  of  a 
bronchopneumonia. 

While  now  we  have  on  the  one  hand  an  explanation  of  these 
cases  of  increased  severity  of  symptoms,  we  see  also  on  the  other 
hand  how  such  chronic  patients  may  act  as  special  sources  of  infec- 
tion, carrying  the  disease  to  the  well  and  to  other  invalids,  especially 
those  suffering  from  phthisis  or  bronchitis.  We  are  all  accustomed 
to  see  many  of  our  old  bronchial  cases  return  to  the  hospital  as  jjer- 
manent  boarders  during  the  inclement  season  of  the  year,  their 
sufferings  being  increased  at  such  times.  In  many  of  these  cases  the 
increase  in  the  symptoms  is  undoubtedly  due  to  an  influenza  infec- 
tion, and,  what  is  of  special  importance  as  regards  the  matter  of 
spread  of  the  disease,  the  typical  symptoms  of  influenza  are  wanting 
in  these  cases.  Whether  this  is  due  to  the  fact  that  the  patients  have 
already  harbored  the  influenza  bacilli  for  a  long  time  or  whether  the 
symptoms  are  modified  through  the  presence  of  the  older  infection,  I 
will  not  attempt  to  decide.  It  is  of  great  importance  to  remember 
that  in  these  cases  the  influenza  bacilli  may  disappear  for  a  time 
from  the  sputa  and  appear  again  later.  We  might  perhaps  designate 
these  as  cases  of  intermittent  influenza. 

By  reason  of  the  importance  of  this  fact  in  its  bearing  upon  our 
knowledge  of  the  mode  of  infection  and  spread  of  influenza,  I  think 
it  of  service  to  report  the  following  case : 

We  treated  in  the  hosi)ital  from  September  26th,  1893,  to  October 
Ifitli,  1894,  the  date  of  his  death,  a  patient  with  chronic  bronchitis. 
He  had  suffered  from  slight  dyspnoea  for  a  year,  but  was  led  to 
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seek  admission  to  hospital  on  account  of  an  increase  in  this  and 
also  on  account  of  scurvy-like  symptoms  in  the  mouth  and  on  the 
skin.  The  pulse  was  70,  respirations  44.  The  thorax  was  barrel- 
shaped.  There  was  dulness  on  percussion  i)Osteriorly  at  the  level 
of  the  ninth  rib  on  the  left  side,  and  resonance  above  this  point  was 
not  clear.  On  the  right  side  the  liver  dulness  extended  up  to  the 
seventh  rib  in  the  mammillary  line.  The  area  of  heart  dulness  was 
much  reduced.  Bronchial  rales  were  heard  over  the  entire  left  lung, 
and  crepitation  over  the  area  of  dulness  on  percussion.  The  gums 
were  swollen  but  not  bleeding.  The  teeth  were  loose.  There  were 
purpuric  spots  on  both  ujjper  and  lower  extremities,  but  esj)ecially 
on  the  upper  arms  and  thighs.  No  tubercle  bacilli  were  present  in 
the  sputum.  Every  morning  he  suffered  from  an  eruption  of  urti- 
carial wheals  on  the  hands,  forearms,  and  legs.  A  month  after 
admission  the  patient  complained  of  increased  dj^spnoea,  and  the 
bronchial  rales  were  louder  and  more  numerous;  the  exi:)ectoration 
increased,  the  appetite  failed,  and  the  patient  could  not  sleep.  The 
emphysematous  and  bronchitic  symptoms  continued  with  varying 
degrees  of  severity,  but  the  patient  was  able  to  be  out  of  bed  all  day. 
There  was  a  bronchial  dilatation  posteriori}^  on  the  left  side  between 
the  seventh  and  ninth  ribs.  Areas  of  dulness  appeared  from  time 
to  time  over  the  left  lung  posteriorly,  but  these  usually  cleared  up 
quite  promptly.  The  frequently  repeated  examinations  of  the  sputa 
had,  up  to  Januarj'  20th,  1874,  shown  constantly  the  presence  of  dip- 
lococci  and  strej)tococci,  but  on  this  day  influenza  bacilli  also  were 
found,  and  at  the  same  time  there  was  a  marked  deterioration  in  the 
patient's  condition.  There  was  no  change  in  temperature,  which 
showed  the  usual  sti-eptococcus  curve,  but  the  patient  suffered  from 
extreme  weakness,  the  pulse  became  very  bad,  and  the  dyspnoea  was 
pronounced  even  when  perfect  rest  was  maintained.  An  improve- 
ment soon  occurred  and  the  influenza  bacilli  disai3peared  from  the 
sputa  at  the  end  of  ten  days.  The  bronchiectasis  persisted  and  was 
the  cause  of  a  profuse  purulent  expectoration.  The  apparent  cavity 
was  so  large,  indeed,  that  there  was  question  for  a  time  of  operating 
upon  it.  I  have  so  often,  however,  observed  sj^mptoms  of  this  char- 
acter in  cases  of  bronchiectasis  in  which  no  cavity  of  any  size  existed 
(I  have  even  seen  an  incision  made  in  the  lung  without  the  discovery 
of  any  cavity),  that  I  am  now  opposed  to  operative  interference  in 
such  cases.  We  therefore  resorted  to  antisei)tic  methods,  but  with 
very  indifferent  success.  In  the  night  from  the  14th  to  the  15tli  of 
February,  the  patient  was  seized  with  a  diarrhoea,  having  eleven 
passages  between  midnight  and  daybreak,  and  felt  greatly  prostrated 
in  consequence.  The  diarrhoea  was,  however,  checked  by  means  of 
appropriate  remedies.  On  the  25th  of  this  month  the  patient  was 
out  of  bed  for  a  short  time  and  sat  by  the  window.  The  following 
night  he  had  fever  and  a  hard  chill.  Following  that  the  man  was 
constantly  in  bed,  and  suffered  much  from  difficulty  in  breathing. 
At  this  time  the  sputum  was  found  to  contain  a  large  number  of 
influenza  bacilli.  In  April  streptococci  appeared  in  great  num- 
bers but  the  influenza  bacilli  still  remained.  The  patient  died  of 
exhaustion  in  October,  and  at  the  autopsy  many  bronchial  dilatations 
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were  found,  in  the  contents  of  which  streptococci  and  influenza  baciUi 
swarmed. 

During  this  illness  I  tried  a  long  list  of  remedies  to  which 
antiseptic  properties  are  commonly  attributed,  such  as  creosote, 
guaiacol,  terpin  hydrate,  carbolic  acid,  quinine,  etc.,  but  no  benefit 
followed  the  internal  administration  of  any  of  them.  Inhalations  of 
lime  water  with  carbolic  acid,  camphor,  peppermint  oil,  and  even  of 
chloride  of  lime  solutions,  were  tried,  but  without  effect  upon  the 
number  of  bacteria  in  the  sputum. 

This  case  shows  with  what  persistence  the  bacteria  remain  in  the 
sputum,  and  how  especially  the  influenza  bacilli  may  swarm  in  the 
purulent  bronchial  secretion  despite  all  our  antiseptic  measures. 
The  influenza  symptoms  were  often  absent  for  long  periods,  and 
there  were  alternating  periods  of  improvement  and  deterioration 
occurring  in  such  a  way  that,  without  the  evidence  of  the  bacterio- 
scopic  examination,  no  one  would  have  imagined  that  we  had  to  deal 
with  such  a  chronic  influenza.  I  need  not  dwell  more  particularly 
upon  the  menace  which  such  a  person  might  be  to  the  health  of 
those  about  him. 

Beck's  cases  are  of  special  value  because  he  has  worked  up  in  a 
most  excellent  manner  the  relation  existing  between  the  diseases  and 
the  presence  of  Pfeiffer's  bacillus.  He  also  writes  that  during  the 
epidemic  of  influenza  he  observed  a  large  number  of  cases  in  which 
the  patients,  a  few  days  after  the  beginning  of  their  illness,  were 
found  to  have  diffuse  bronchial  rales  over  one  or  both  lungs.  In 
these  cases  the  sputum  swarmed  with  great  numbers  of  influenza 
bacilli  so  that  Beck  diagnosed  them  as  cases  of  bronchitis  directly 
due  to  influenza,  or  at  least  to  the  presence  of  influenza  bacilli. 

Bronchopneumonia. 

Our  knowledge  of  grippal  bronchopneumonia,  which  must  be 
regarded  as  a  specific  affection  due  to  the  action  of  the  influenza 
bacillus,  has  been  greatly  increased  by  the  reports  of  Beck  from  the 
Institut  fur  Infektionskrankheiten.  The  cases  there  observed  were 
quite  uniformly  of  such  a  benign  character  that  the  diagnosis  was 
made  certain  only  by  the  characteristic  appearance  of  the  sputum 
and  the  determination  of  the  presence  in  it  of  influenza  bacilli.  The 
patients  usually,  but  not  always,  were  taken  suddenly  with  more  or 
less  severe  chill,  pains  in  the  loins,  back,  and  extremities,  and  almost 
without  exception  complained  ujjon  admission  to  hospital  of  severe 
headache.  Some  had  severe  pleuritic  pains  in  one  or  the  other  side 
of  the  chest,  and  usually  they  presented  a  picture  of  i)ersons  who 
were  seriously  ill,  and  the  rapid  respiration  and  cyanosis  pointed  to 
the  lungs  as  the  seat  of  the  trouble.  The  pulse  was  frequent,  the 
temperature  was  high,  40°  C.  (104°  F.)  or  over,  often  with  morning 
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remissions ;  there  was  anorexia  and  commonly  also  constipation,  but 
profuse  diarrhoea  was  never  noted.  The  changes  in  the  lungs 
varied  according  to  the  length  of  time  the  patient  had  been  ill,  but 
were  always  very  characteristic.  In  no  case,  even  in  the  early  stages 
of  uncomplicated  influenza,  did  Beck  fail  to  find  pronounced  physical 
signs  in  the  chest.  In  very  early  stages  of  bronchopneumonia  he 
usually  found  in  the  posterior  inferior  parts  a  dulness  on  percussion 
with  well-marked  bronchial  breathing  (which  was  itself,  however, 
very  characteristic,  as  if  it  were  transmitted  from  a  distance)  and  fine 
and  coarse  bubbling  rales.  In  other  cases  the  entire  process  was 
located  at  the  apices  and  a  physical  examination  revealed  a  picture 
more  like  that  of  a  tuberculous  affection  of  the  apices,  but  which  dis- 
appeared entirely  after  recovery  from  the  influenza.  In  other  cases 
again  the  symptoms  resembled  those  of  wandering  pneumonia,  the 
affection  involving  first  the  entire  left  lower  lobe,  for  example,  and 
then  passing  over  to  the  right  upper  lobe  while  resolution  was  taking 
place  in  the  lower  lobe.  Always,  however,  the  same  characteristic 
physical  signs  were  present,  namely,  pronounced  dulness  on  percus- 
sion over  the  affected  portion,  with  distant  bronchial  breathing  and 
rales  of  various  sorts.  In  the  stage  of  resolution  the  bronchial 
assumed  gradually  the  character  of  vesicular  breathing,  and  more  or 
less  coarse  bubbling  rales  were  audible. 

I  shall  quote  here  the  history  of  a  case  reported  by  Beck,  as  it 
presents  very  clearly  the  morbid  j^icture  which  he  regarded  as  char- 
acteristic of  the  bronchopneumonia  of  influenza ;  indeed  he  calls  it  a 
typical  case  of  grippal  pneumonia. 

A  robust  man,  28  years  of  age,  previously  in  good  health,  was 
seized  on  November  25th  with  a  chill  followed  by  a  feeling  of  heat, 
severe  headache,  a  feeling  of  extreme  fatigue  in  the  limbs,  shortness 
of  breath,  and  frequent  cough  with  expectoration.  Upon  admis- 
sion to  the  Institute  three  days  later,  he  complained  of  vertigo,  dysp- 
noea, weakness,  and  troublesome  cough.  His  face  was  flushed,  the 
pulse  was  rapid,  and  respiration  was  deep  and  labored.  Examina- 
tion of  the  chest  revealed  dulness,  bronchial  breathing,  and  moder- 
ately coarse  bubbling  rales  posteriorly  at  the  base  of  each  lung. 
Over  both  lungs  expiration  was  sharp  and  prolonged  and  was  accom- 
panied by  sonorous  and  whistling  rales.  The  expectoration  was  i)ro- 
fuse,  of  a  yellowish  color,  and  contained  numerous  influenza  bacilli. 
A  few  days  later,  on  December  4th,  the  dulness  on  the  left  side  had 
extended  upwards  the  width  of  a  rib,  over  the  dull  portions  were 
heard  coarse  bubbling  rales,  and  at  the  same  time  there  were  crepitant 
rales  and  signs  of  bronchial  catarrh  at  both  apices.  The  patient  felt 
a  little  better  than  on  admission.  On  December  6th  many  fine  and 
coarse  bubbling  rales  were  audible  over  the  dull  areas  posteriorly, 
while  anteriorly  there  was  very  evident  dulness  on  the  right  side 
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both  above  and  below  the  clavicle.  Five  days  later  the  dulness  poste- 
riorly had  cleared  up,  but  there  were  still  to  be  heard  some  crepitant 
rales  together  with  slight  bronchial  breathing.  On  December  14th 
the  dulness  and  rales  anteriorly  had  entirely  disappeared,  but  pos- 
teriorly there  were  again  some  faintly  dull  areas  in  which  could  be 
heard  coarse  bubbling  rales  mingled  with  crepitation.  The  tempera- 
ture up  to  this  time  had  ranged  from  37°  to  38'  0.  (98.6"  to  100.4^^  F.) 
in  the  morning  and  from  39°  to  39.5°  C.  (102.2°  to  103.1°  F.)  in  the 
evening,  but  at  this  time  it  fell  to  from  36.5°  to  37.3°  C.  (97.7°  to 
99.1°  F.).  The  patient  now  felt  quite  well,  but  he  still  had  consider- 
able cough  with  expectoration.  He  was  discharged  cured  on  Jan- 
uary 2d.     Influenza  bacilli  were  found  as  late  as  December  21st. 

It  is  now  of  common  observation  that  the  pulmonary  tissue  becomes 
infected  from  the  bronchi,  in  influenza,  and  so  bronchopneumonia 
arises.  This  is  easy  to  understand  from  what  we  know  of  the  influ- 
enza bacillus;  indeed,  it  is  a  cause  for  wonder  that  such  extensive 
bronchial  catarrh  may  often  exist  without  leading  to  bronchopneu- 
monia, especially  as  the  secretion  Avithin  the  tubes  is  profuse,  thin, 
and  frankly  jjurulent.  True  bronchopneumonia  is  the  most  frequent 
pulmonary  affection  in  influenza,  and  Pfeiffer  has  shown  in  his  work 
on  the  etiology  of  influenza  that  in  such  cases  the  grippal  process 
invades  the  lungs  from  the  bronchi.  His  preparations  show  very 
clearly  how  the  ciliated  epithelium  in  the  larger  branches  is  de- 
stroyed, how  the  epithelial  shreds  are  found  lying  in  the  lumen  of  the 
bronchus,  and  how  in  other  places  the  epithelium  seems  to  be  raised 
up  by  pus  cells  formed  beneath  it.  He  describes  how  the  pus  cells 
force  their  way  in  little  masses  between  the  cylindrical  cells,  even 
when  the  epithelial  coat  is  ai^parently  intact,  fill  the  defects  caused  by 
the  loss  of  ciliated  epithelium,  and  cover  in  a  more  or  less  thick  laj^er 
the  free  surface  of  the  mucous  membrane.  The  peribronchial  con- 
nective tissue  contains  many  wandering  cells.  Similar  changes  occur 
also  in  the  smaller  bronchioles,  the  lumen  of  which,  Pfeiffer  says,  is 
usually  completely  filled  with  mucin  and  j)us  corpuscles.  He  found 
influenza  bacilli  in  enormous  numbers  in  the  bronchi  on  the  epithelium 
and  between  its  cells,  and  also  beneath  this  layer.  He  believes  that 
the  wandering  cells  come  to  the  free  surface  of  the  bronchial  mucous 
membrane  and  there  load  themselves  with  influenza  bacilli,  producing 
the  characteristic  mucopurulent  secretion  of  grippal  bronchitis. 
"  The  entire  i)rocess  therefore  appears  in  the  guise  of  a  catarrhal  sup- 
puration in  optima  forma."  The  course  of  this  inflammation  is  a 
progressive  one,  from  the  nose  or  larynx  downwards,  extending  by 
continuity  to  the  pulmonary  tissue.  "  In  this  circumstance  we  find  a 
satisfactory  explanation  of  the  lobular  character  of  grippal  pneu- 
monia. Each  area  of  infiltration  is  to  be  regarded  as  in  relation  with 
Vol.  XV.— 9 
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a  diseased  bronchus  througli  wliich  the  infectious  agent  has  gained 
access  to  the  pulmonary  tissue,"  Beck  explains  the  origin  of  the 
pulmonary  inflammation  in  exactly  the  same  way  in  his  work  on  in- 
fluenza pneumonia,  asserting  that  the  preliminary  process  takes  place 
entirely  in  the  air  passages,  especially  in  the  bronchi,  and  then  the 
inflammation  invades  the  lungs.  Pure,  uncomplicated  grippal  pneu- 
monia, he  says,  is  a  true  bronchopneumonia  of  a  suppurative  char- 
acter. 

The  observations  of  Pfeiffer  and  Beck  are  so  unmistakable  that 
they  permit  of  no  other  conclusion,  and  we  all  know  that  clinically  a 
bronchitis  occurring  in  influenza  leads  with  extreme  frequency  to 
pneumonia.  In  my  work  on  the  acute  pulmonary  inflammations  I 
have  remarked  upon  this  in  the  following  terms :  "  In  1889  and  1890, 
during  the  great  influenza  epidemic,  we  had  to  treat  a  surprisingly 
large  number  of  cases  of  bronchopneumonia.  The  affection  of  the 
bronchial  mucous  membrane  belongs  almost  without  exception  to  the 
'  catarrhal '  form  of  grippe ;  the  consecutive  pneumonia  is  in  many 
cases  fibrinous,  in  others  cellular,  in  others  again  a  bronchopneu- 
monia with  more  or  less  catarrhal  exudation."  A  very  interesting 
paper  on  "  Cellular  Infiltration  of  the  Lungs,  or  Cellular  Broncho- 
pneumonia," was  read  by  Dr.  W.  C.  Glasgow,  of  St.  Louis,  before 
the  Missouri  State  Medical  Association  in  1891,  which  I  Avill  note 
here,  as  this  author  seems  to  me  to  have  been  one  of  the  first  to  have 
understood  correctly  this  form  of  bronchoi)neumonia.  He  states  that 
he  saw  the  first  cases  of  this  sort  in  the  winter  of  1886-87,  and  since 
then  has  met  with  them,  sometimes  in  large  number,  sometimes  only 
as  isolated  instances.  With  the  apjjearance  of  influenza  in  the 
autumn  of  1889  they  became  yerj  common  and  were  called  "grippe 
pneumonia."  But  he  asserts  with  positiveness  that  these  differed  in 
no  way  from  the  cases  which  he  had  been  observing  since  1886.  He 
assumes,  therefore,  that  influenza  existed  there  four  years  before  its 
outbreak  in  Russia.  The  extreme  contagiousness  of  this  form  of 
pneumonia  is  weU  shown  by  him  by  the  following  striking  example : 

"  In  the  beginning  of  April  this  bronchopneumonia  appeared  [in 
Bethesda,  a  foundling  hospital  in  St.  Louis],  and  within  a  few  days 
every  baby  of  the  thirty  in  the  nurseries  was  attacked  with  the  dis- 
ease, with  the  exception  of  those  who  were  kept  in  another  part  of 
the  building.  Thirteen  died.  In  all  cases  the  attack  .was  sudden, 
even  in  the  most  healthy  babies.  The  temperature  rapidly  rose  to 
105°,  and  several  died  after  a  few  hours'  illness,  in  convulsions.  The 
capillary  bronchitis  type  was  the  most  frequent.  Two  died  with  the 
signs  of  acute  emphysema,  great  dyspnoea,  but  no  cyanosis.  While 
the  nurseries  were  being  disinfected  the  babies  were  removed  to  an 
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adjoining  building,  and  an  improvement  was  at  once  evident.  After 
disinfection,  the  babies  were  returned  to  the  nurseries  and  the 
improvement  still  continued.  A  new  healthy  baby  was  received  and 
placed  with  the  sick  ones,  and  in  twenty-four  hours  she  showed  the 
symptoms  of  the  disease," 

The  following  case,  which  was  under  observation  during  the  entire 
course  of  the  disease,  illustrates  well  some  of  the  statements  above 
made. 

The  patient  was  admitted  to  the  Friedrich-Wilhelm  Stift  in  Bonn 
on  account  of  disease  of  the  heart,  and  a  few  days  later,  on  December 
24th,  1889,  was  taken  with  the  usual  symptoms  of  influenza,  which  he 
had  probably  contracted  from  his  neighbor  in  the  ward,  who  was  suf- 
fering from  a  severe  grippal  pneumonia,  from  which,  however,  he 
recovered.  The  axillary  temperature  ranged  during  the  first  few 
days  from  37.2°  to  38.8°  C.  (99°  to  101.8°  F.).  On  the  evening  of 
December  28th  the  temperature  rose  to  39.9°  C,  (103.8°  F.),  and  dur- 
ing the  night  there  was  a  profuse  sweat.  The  following  morning  the 
temperature  fell  to  37°  C.  (98.6°  F.),  the  pulse  was  100,  very  small, 
and  soft.  There  was  dulness  on  percussion,  with  crei^itation  in  the 
upper  portion  of  the  right  lung  posteriorly.  The  respiratory  mur- 
mur was  not  audible.  In  the  evening  the  temperature  rose  again  to 
38.4°  C.  (101.1°  F.) ;  the  next  morning  it  was  one-tenth  of  a  degree 
lower  and  the  pulse  was  120.  There  was  marked  dyspncBa,  but 
expectoration  was  scant3\  There  was  now  dulness  posteriorly  over 
the  entire  right  side  and  crepitation  was  heard  over  the  dull  portion, 
but  no  bronchial  breathing;  slight  crepitation  was  audible  over  the 
lower  margin  of  the  left  lung.  There  was  tympanitic  resonance  for 
a  space  3  cm.  wide  over  the  liver  and  above  this  on  the  right  side 
anteriorly  was  clear  resonance  with  a  few  bronchitic  rales.  The 
evening  temperatue  was  39°  (102.2°),  but  this  fell  to  37.6°  (99.7°)  the 
next  morning  and  to  37°  (98.6°)  the  following  evening.  The  patient 
remained  about  the  same  up  to  January  3d.  On  the  morning  of  this 
day  the  temperature  was  38.3°  (101°)  and  examination  revealed  dul- 
ness over  the  middle  lobe  of  the  right  lung.  Posteriorly  bronchial 
breathing  and  crepitant  rales  were  heard  over  the  areas  of  dulness, 
and  diminished  respiratory  sounds  over  the  middle  lobe.  The  liver 
was  painful  and  somewhat  enlarged.  The  heart  sounds  were  distinct, 
the  apex  beat  was  diffused,  the  pulse  was  140.  The  feet  were 
swollen.  The  evening  temperature  was  39.4°  (102.9°).  The  sputum 
was  the  color  of  raw  beef  and  was  more  or  less  frothy.  The  next  day 
the  evening  temperature  rose  to  40°  (104°),  the  pulse  was  120  and 
irregular,  respiration  40;  there  was  marked  dyspnoea  and  rattling 
sounds  were  plainl.y  audible.  The  sputum  was  yellowish  in  color. 
There  was  dulness  at  the  left  apex,  less  marked  under  the  clavicle, 
passing  into  tympanitic  resonance  at  the  level  of  the  third  rib,  and 
i3ecoming  dull  again  at  the  fourth.  On  the  right  side  there  was  dul- 
ness on  percussion  at  the  apex,  slight  tympanitic  resonance  under  the 
clavicle,  and  dulness  again  at  the  level  of  the  third  rib.  The  liver 
dulness  extended  to  the  umbilicus,  the  liver  itself  was  palpable,  hard, 
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cmd  sensitive.  On  auscultation  bronchial  breathing  was  heard  on  the 
right  side  above,  and  loud  tracheal  respiration  with  crepitant  rales 
from  the  third  rib  and  also  over  the  hepatic  border.  On  the  left  side 
the  sounds  in  the  upper  portion  were  the  same  as  on  the  right  side ; 
below  there  was  sharp,  but  not  bronchial  breathing.  The  heart 
sounds  were  clear,  the  second  pulmonary  sound  not  increased.  The 
percussion  note  was  tympanitic  but  muffled  at  the  upi)er  x>ortion  of 
both  lungs  posteriori}' ;  below  there  was  a  clear  area,  with  spots  of 
dulness  interspersed,  on  the  left  side,  and  absolute  flatness  on  the 
right  side.  There  was  pectoral  fremitus  on  both  sides.  Towards 
evening  bronchial  breathing  was  audible  over  both  apices,  distant 
and  faint  bronchial  breathing  below  on  the  right  side,  and  crepitant 
and  bubbling  rules  on  the  left  side  below.  The  pupils  Avere  dilated ; 
the  urine  deposited  a  thick  sediment.  The  patient  died  on  Jan- 
uary 5th.  The  autopsy  revealed  the  following :  The  left  lung  contained 
air.  The  uj^per  lobe  of  the  right  lung  contained  air,  the  lower  lobes 
were  almost  entirely  hepatized.  Cut  sections  were  almost  entire] 3- 
smooth  and  of  a  dark  brownish-red  color,  only  here  and  there  were 
isolated  patches  of  lightly  granular  structure.  The  lobular  divisions 
were  distinct,  and  the  individual  loluiles  were  varied  in  ai)pearance, 
some  being  dark,  others  lighter,  and  some  seeming  to  be  moderately 
aerated.  The  si)leen  was  about  twice  the  normal  size,  soft,  and  suc- 
culent. The  exudate  in  the  right  loAver  lobe  was  rich  in  cells  and 
contained  but  little  fibrin. 

This  case  was  one  of  great  value  as  regards  its  pathological 
anatomy,  for  it  was  one  of  catarrhal  i)neumouia  as  shown  n(*t  only  b}- 
its  lobular  distribution,  even  when  there  was  infiltration  of  an  entire 
lobe,  but  also  by  the  absence  of  any  evidence  of  fibrinous  inflamma- 
tion. The  following  report  of  an  autojjsy  will  serve  to  explain  some 
of  the  clinical  symptoms,  and  especiallj^  the  physical  signs,  in  cases  of 
this  sort.  The  auto])sy  was  made  by  Beck  on  the  body  of  a  man  who 
had  been  a  hard  drinker,  and  who  died  in  delirium  three  days  after 
admission.  He  had  well-marked  grip])al  bronchopneumonia  in  both 
upper  lobes,  marked  by  dulness,  bronchial  breathing,  and  coarse 
bubbling  rales.  The  upper  lolie  of  the  right  lung  contained  no  air, 
it  was  flabby,  and  from  the  cut  surface  exuded  a  large  amount  of  a 
turbid  brown  fluid.  A  large  number  of  lobules,  for  the  most  part 
forming  small  groups,  i)resented  a  light  grayish-brown  color,  but 
were  not  distinguishable  by  the  feel  from  the  surrounding  pulmonary 
tissue.  Near  the  anterior  border  the  lung  substance  was  somewhat 
harder  and  infiltrated,  and  here  the  bronchi  were  dilated  and  filled 
with  thick  pus.  In  the  left  lung  the  same  changes  were  found,  only 
somewhat  less  pronounced.  The  pus  filling  the  bronchiectases  con- 
tained pure  cultures  of  influenza  bacilli  as  did  also  a  purulent  ex- 
udation covering  the  anterior  surface  of  the  lung.  In  sections  of 
the  pulmonary  tissue,  stained  with  Ziehl's  solution,  Beck  found  a 
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large  uumljer  of  pus  cells  iu  or  near  whicli  were  aggregations  of 
influenza  bacilli.  Singularly,  iu  the  peribronchial  tissue  were  only 
small  collections  of  cells,  and  the  mucous  membrane  and  entire 
walls  of  the  smaller  bronchi,  which  were  filled  with  pus  cells,  showed 
no  or  only  slight  pathological  changes.  At  most  there  was  only 
an  increase  in  the  number  of  leucocytes  here  and  there.  The  pus 
cells  themselves  lay  free  without  any  fibrinous  formation  in  the 
smaller  bronchi,  and  the  use  of  Weigert's  fibrin  stain  gave  negative 
results. 

It  yet  remains  for  us  to  analyze  the  individual  symptoms  of 
gripi)al  pneumonia.  Of  the  physical  signs  the  dulness  interests  us 
first.  In  the  examination  of  a  severe  case  of  influenza,  the  signs  of 
bronchial  involvement  often  stand  out  very  markedly,  as  was  remarked 
above.  The  question  is  now  when,  in  such  cases,  can  we  determine 
from  the  physical  signs  that  a  pneumonia  has  supervened.  The 
areas  of  dulness  which  are  discoverable  in  the  lungs  of  such  a  patient 
are  seldom  very  pronounced  unless  they  have  existed  for  some  time. 
These  areas  are  in  most  cases  quite  numerous ;  they  are  not  sharply 
defined,  but  the  dulness  shades  off  iudistinctlj^  into  vesicular  reso- 
nance. They  do  not  usually  occupj^  an  entire  lobe,  and  their  favorite 
seat  appears  to  be  at  the  borders  of  the  lungs ;  many  authors  sa}'  that 
they  are  found  more  frequently  in  the  left  lung  than  in  the  right, 
while  others  say  that  the  apices  are  most  often  involved.  It  may  be 
that  these  areas  of  dulness  are  in  part  an  indication  of  patches  of 
atelectasis,  which  may  readily  arise  from  the  plugging  of  individual 
bronchial  tubes,  but  which  are  probably  due  in  most  cases  to  an 
inflammatory  process. 

Of  especial  importance  among  the  other  physical  signs  is  the  waj 
in  which  the  respirator}^  murmur  is  altered.  Bronchial  breathing  is 
in  general  neither  so  frequent  nor  so  regular  as  Beck  asserts.  There 
are  many  i>laces  where  dulness  is  found  in  which  the  respiratory 
sounds  are  very  weak  or  cannot  be  heard  at  all.  When  the  breathing- 
is  bronchial  it  has  the  character  noted  by  Beck  of  coming  from  a  dis- 
tance. The  absence  or  diminution  of  respiratory  sounds  in  the  area 
of  dulness  can  be  readily  understood  when  we  consider  that  the 
In-onchi  leading  to  the  parts  may  be  occluded  either  by  swelling  or 
l)y  the  ])rofuse  secretion.  Pure  bronchial  breathing,  such  as  is  heard 
in  croupous  ])neumonia,  is  very  uncommon,  and  this  is  a  consequence 
of  the  nature  of  the  inflammatory  process.  We  have  already  shown 
above  that  marked  bronchophony,  upon  which  Leichtenstern  espe- 
cially lays  such  emphasis,  is  a  valuable  symptom  in  enabling  us  to 
determine  the  existence  of  infiltration  in  an  area  of  dulness,  even 
when  the  latter  is  exceedingly  slight.     Unfortunately,  however,  when 
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the  larynx  is  affected  the  voice  becomes  so  feeble  that  it  is  impossible 
to  elicit  bronchojDhony. 

Wintrich  describes  crepitation  under  the  name  of  vesicular  rale; 
and  as  a  matter  of  fact  this  designation  appears  to  me  to  be  a  very 
well-chosen  one,  since  it  conveys  the  idea  that  the  sound  stands 
exactly  in  casual  connection  with  the  vesicles  of  the  lung.  The  sound 
is  a  homogeneous  one  and  gives  one  the  impression  of  being  caused 
by  the  bursting  of  an  infinite  number  of  air  bubbles  of  uniform  size. 
According  to  Laennec  and  Skoda  the  existence  of  this  sound  presup- 
poses fluid  in  the  smallest  bronchi  and  pulmonary  vesicles,  which, 
moved  by  the  penetrating  inspiratory  current  of  air,  that  naturally 
must  be  sufficiently  strong,  gives  rise  to  this  sound.  With  this 
Laennec  coupled  the  idea  that  it  was  a  sign  pathognomonic  of  the 
first  stage  of  pneumonia,  and  on  the  basis  of  this  assumption  he  also 
called  the  rale  inflammatory  crepitation.  This  pathognomonic  sig- 
nificance was,  however,  at  a  later  period  opposed  by  Andral,  Cruveil- 
hier,  Chomel,  Barth,  Koger,  and  Skoda,  so  that  for  a  long  time  it  was 
sought  to  exjilain  the  production  of  this  crepitation  in  another 
manner,  either  through  the  presence  of  an  exudation  in  the  tissue 
(Walshe),  or  as  caused  by  ordinary  adhesion  of  the  walls  of  the 
alveoli  or  smallest  bronchi  and  their  tearing  apart  upon  inspiration 
(Traube).  Wintrich  offered  and  proved  experimentally  a  very 
ingenious  explanation  of  the  production  of  this  sound.  He  declared 
that  crepitation  is  simply  the  murmur  caused  by  the  sudden  tearing 
apart  of  the  mucus  of  the  adherent  walls  of  the  smaller  bronchi  and 
alveoli  by  the  inrushing  air  current.  Nominally  the  lungs  cannot 
contract  to  such  a  degree  that  the  alveoli  and  fine  bronchi  adhere  to 
each  other.  Therefore  in  a  healthy  condition  of  the  lungs  true  crepi- 
tation can  never  arise.  If,  however,  the  mucous  membrane  of  the 
alveoli  and  finest  bronchi  is  swollen  and  covered  with  a  tenacious 
mucus  or  a  tenacious  iDueumonic  exudate,  then  during  expiration  such 
an  approximation  of  these  that  an  adhesion  takes  place  is  easilj^  con- 
ceivable, li  a  sudden  strong  inspiratory  current  of  air  sweeps  into 
the  lung  during  the  dilatation  of  the  alveoli  and  finest  bronchi,  then 
in  a  likewise  easily  conceivable  manner  would  these  adherent  regions 
be  torn  ajjart  during  the  rapid  expiration,  and  cause  the  sound. 
Wintrich  declares  that  the  crepitation  in  various  individuals  may 
assume  a  varying  intensity,  and  also  that  the  strongest  expectoration 
and  the  most  intense  coughing  have  absolutely  no  effect  upon  the 
crepitation,  inasmuch  as  a  sufficient  swelling  of  the  mucous  mem- 
brane and  a  covering  of  this  with  tenacious  mucus  is  all  that  is  neces- 
sary for  the  production  of  crepitus.  We  can  never  cough  dry  such  a 
mucous  membrane,  nor  abolish  its  swelling  by  coughing. 


SYMETOMATOLOGY.  185 

In  the  same  maimer  it  would  be  easy  to  explain  tLat  this  crefjitant 
rale  may  be  heard  in  the  posterior  regions  of  the  lungs  in  other  con- 
ditions than  pneumonia;  for  example,  in  convalescence  from  tyj)hoid 
and  other  severe  diseases  during  which  the  patients  have  remained 
upon  the  back  in  quiet  resi^iration  for  a  long  time.  It  is  to  be  noted, 
however,  that  this  non-inflammatory  crepitant  rale  disappears  after 
a  few  deep  respirations.  Wintrich  says  that  the  crepitant  rale  in  the 
beginning  and  in  the  resolving  stages  of  pneumonia  is  louder  and 
more  intense  than  he  has  ever  heard  it  in  oedema  of  the  lungs,  or,  a 
few  cases  excepted,  in  capillary  bronchitis. 

In  emphysema  crepitation  is  also  heard  now  and  then.  The  fine 
rale  which  is  called  subcrepitant,  is  due  to  the  presence  of  fluid  in 
the  smaller  bronchi  (Wintrich).  While,  therefore,  crepitation  is  not  a 
pathognomonic  sign  of  pneumonia,  it  is  at  any  rate  very  prominentlj^ 
found  in  this  condition,  and  for  our  cases  it  will  be  corroborative  of 
a  pneumonia,  when  the  causes  of  oedema  of  the  lungs  in  an  existing 
emphysema  and  collapse  of  the  lung,  such  as  may  exist  in  convales- 
cence, are  excluded.  It  is  differentiated  from  the  crepitation  of  capil- 
lary bronchitis  in  that  it  is  limited  to  certain  regions,  and  there  are 
no  bronchitic  symptoms  in  other  parts  of  the  lungs.  It  appears  to 
me  a  secondary  consideration  whether  we  regard  the  crepitation  as 
simplj^  and  solely  originating  in  the  vesicles  of  an  area  of  the  lung,  or 
whether  we  also  look  upon  it  as  produced  in  the  capillary  bronchi  of 
a  limited  area  of  the  lungs. 

In  many  of  the  mildest  cases  of  grippal  iDneumonia  the  entire 
course  gives  the  impression  as  if  in  the  general  influenza  infection 
there  had  been  but  a  small,  in  fact  incidental,  localization  in  the 
alveoli ;  just  as  in  other  cases  a  mild  affection  of  the  nasal  mucous 
membrane  produces  secondary  symptoms.  If  at  the  same  time  fever 
exists,  which  in  some  cases  reached  over  40°  C.  (104°  F.),  then 
this  does  not  necessarily  correspond  to  spreading  of  the  pneumonic 
jjrocess,  but  belongs  to  the  simultaneously  existing  influenza.  A 
remarkable  feature  of  these  cases  is  the  extraordinarily  small  and 
frequent  pulse.  The  repeated  slight  chills  and  sweat  indicate  the 
influenza  infection  which,  also  in  cases  in  which  no  pulmonary  symp- 
toms exist,  present  these  uniformly  frequent  alternations  between 
heat  and  cold.  The  chills  follow  one  another  altogether  too  fre- 
quently for  us  to  be  able  to  refer  them  to  recurrences  of  a  pneumonic 
affection. 

Among  the  remaining  symptoms  of  grippal  pneumonia  the 
course  of  the  fever  strikes  us  most.  In  all,  even  in  fatal  cases,  no 
very  high  temperature  or  at  any  rate  no  long-continued  temjjera- 
ture  is  seen.      The  temperature  ranges  between  38.5°  and  40°  0. 
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(101.3''  and  104°),  but  for  the  most  part  is  under  40°,  so  we  see  that  tlie 
disease  bears  a  close  resemblance  to  otlier  grave  infections,  wliich,  as 
in  diphtheria,  may  lead  to  death  without  a  high  temperature.  This 
condition  of  the  temperature  has  also  been  noted  by  Stintaing.  There 
is  no  definite  fever  tj^pe  and  especially  no  relation  between  the  height 
of  the  fever  and  the  gravity-  and  extent  of  the  local  process.  Even 
the  extension  of  the  inflammatorj^  process  is  not  always  accompanied 
by  an  elevation  of  temperature.  A  genuine  initial  chill  does  not 
belong  to  the  fever  of  an  influenza  pneumonia.  If  this  begins  at  the 
time  when  the  grippe  sj^mptoms  are  in  full  blast,  then  we  simph'  find 
the  repeated  chills  and  sweats  of  grippe.  If  it  arises  later  in  the 
course  of  the  disease  or  during  convalescence,  then  as  a  rule  it  is  not 
ushered  in  with  a  chill.  Dyspnoea  is  a  symptom  which  is  much 
more  apt  to  draw  our  attention  to  the  pulmonary  jjrocess.  I  have 
often  noticed  that,  even  without  any  actual  increase  in  the  rate  of 
respiration,  a  great  air  hunger  existed,  but  there  is  no  constant  rela- 
tion between  the  degree  of  the  dysimoea  and  the  number  of  respira- 
tions. Cyanosis  sometimes  rapidly  increases  towards  the  end  of  life, 
so  that  in  the  dyspnoea,  the  cyanosis,  and  the  cold  sweat  we  have 
formed  a  picture  of  complete  collapse.  The  symptoms  on  the  side 
of  the  heart  which  show  themselves  in  the  frequency  and  the  weak 
character  of  the  pulse  are  not  caused  by  demonstrable  disease  of  the 
heart  muscle,  nor  is  it  endocarditis  or  pericarditis  which  overburdens 
the  heart,  but  we  can  only  account  for  it  b}^  the  fact  that  some  poison 
exists  which  affects  the  respiratory  centre  and  that  of  the  heart.  The 
sputum  is  rarely  of  the  character  seen  in  croupous  pneumonia. 
Upon  this  point  Stintzing  agrees  with  me  in  the  main.  In  certain 
cases  in  which  this  author  noted  a  sputum  which  really  resembled 
that  of  pneumonia  it  is  most  likely  that  a  croupous  pneumonia 
actually  existed.  In  other  cases  he  describes  a  rich  mucopurulent, 
not  bloody  sputum. 

Beck  describes  as  characteristic  the  fact  that  the  sputum  which  is 
regularly  expectorated  in  large  amounts  has  during  the  height  of  the 
pneumonia,  and  also  for  a  long  time  during  convalescence,  a  yellow- 
ish or  yellowish-green  color  and  a  tenacious  mucous  character,  so 
that  very  frequently  it  is  expectorated  with  great  difliculty  by  the 
patient.  In  the  sputum  he  finds  at  the  height  of  the  disease  the 
influenza  bacilli  in  pure  culture,  very  frequently  in  the  interior  of 
pus  cells.  They  can  be  found  in  the  sputum  for  a  long  time  during 
convalescence,  in  fact  long  after,  when  the  patients  feel  perfectly  well, 
and  finally  suddenly  disappear.  In  such  jnire  iufluenza  bronchopneu- 
monias Beck  never  saw  rusty  sputa  and  never  found  the  diplobacilli 
of  Fraenkel. 
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Among  the  studies  wliich  were  uudertaken  in  reference  to  true 
bronclioimeumouia  CcUised  by  the  iufiueuza  l)acilli  txhrne,  we  must 
here  mention  particularly  those  of  Wassermanu,  in  Avhich  he  was 
enabled  to  show  that  in  a  large  majority  of  cases  the  influenza 
bacilli  alone  were  present,  without  any  admixture  ^vdth  diplococci 
and  streptococci.  The  question  then  is  in  reference  to  pure  uncom- 
plicated cases  in  which  the  jjneumonia  sputum  presents  a  jjure  culture 
of  influenza  bacilli.  Therefore  such  a  pneumonia  which  is  of  fre- 
quent occurrence  during  an  epidemic  of  influenza,  according  to  Was- 
sermann,  is  not  another  complication  of  influenza,  but  an  ordinary 
extension  of  one  and  the  same  i:>roces8  from  the  bronchi  to  the  tissue 
of  the  lung.  For  that  reason  the  bronchopneumonia  of  influenza 
stands  out  as  an  independent  form  of  the  disease,  a  form  which  par- 
ticularly has  nothing  in  common  with  croupous  pneumonia,  and  is 
not  called  forth,  as  in  the  latter  case,  by  the  dlplobacilli  of  Fraenkel. 
Wassermann,  whose  opinion  is  entirely  in  accord  with  that  of  Beck, 
emphasizes  this  point  and  corroborates  these  conditions  in  all  of  the 
later  cases  which  have  come  under  his  observation  since  then.  The 
sputum  was  never  rusty,  but  always  frothy  and  purulent;  the  fever 
type  was  irregular,  and  defervescence  always  took  i)lace  by  lysis. 
Wassermann  draws  our  attention  to  the  extraordinary  delay  in  reso- 
lution in  comparison  with  that  of  croupous  pneumonia.  As  an  ex- 
ample cf  this  he  cites  the  history  of  a  woman  thirty-one  years  of  age 
suffering  from  a  typical  double  influenza  pneumonia.  The  woman, 
who  was  admitted  March  19th,  1893,  stated  that  she  was  taken  ill  on 
March  10th,  The  physical  and  other  signs  pointed  unmistakably  to 
grippal  bronchopneumonia.  Resolution  did  not  begin  until  April 
5th,  and  then  proceeded  so  slowly  that  on  April  14th  numerous 
rales  and  dulness  could  still  be  found  on  the  left  side  posteriorly. 
Wassermann  considers  this  form  of  the  disease  the  most  frequent  in 
influenza,  in  comparison  .with  which  croupous  pneumonia  is  of  ex- 
ceedingly rare  occurrence.  We  will  deal  with  this  complication 
later.  The  great  majority  of  iiivestigators  are  convinced  of  the  fact 
that  this  bronchopneumonia  form  of  inflammation  of  the  lungs,  which 
is  caused  by  the  influenza  bacilli  alone,  maj'  be  observed.  The 
various  differences  of  opinion  which  existed  before  the  discovery 
of  Pfeiffer  depend  in  part  upon  the  fact  that  in  the  occurrence  of 
bronchopneumonia  we  encountered  a  new  s^'mptom.  Leichtenstern 
rightly  says  that  jihysiciaus  have  suddenly  found  themselves  con- 
froiited  with  a  new  disease  in  the  cartarrhal  bronchopneumonia  of 
influenza,  an  affection  which  up  to  the  recent  epidemic  of  influenza  we 
had  regarded  as  always  secondary,  occurring  in  measles,  diphtheria, 
Ijertussis,  rickets,  or  in  the  later  stages  of  typhoid  fever,  and  then 
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practically  only  in  children,  the  aged,  and  the  enfeebled.  With  the 
appearance  of  influenza,  however,  bronchopneumonia  suddenly  began 
to  be  encountered  as  a  primary  acute  disease  attacking  the  young  and 
strong  and  those  who  until  then  were  perfectly  well.  Up  to  that  time 
we  had  been  taught  to  believe,  and  rightly,  that  every  acute,  even  if 
atypical,  pneumonia  occurring  in  individuals  of  this  class  was  neces- 
sarily a  croupous  one.  The  positive  proof  that  this  pneumonia  is 
caused  by  the  influenza  bacillus  can  only  be  shown  at  the  bedside  by 
the  finding  of  the  specific  bacilli,  and  this  proof  has  been  made,  so 
that  now  the  picture  of  grippal  bronchopneumonia  in  its  pathologi- 
cal, clinical,  and  etiological  relations  must  be  looked  upon  as  fin- 
ished and  perfected. 

Pneumonia  without  Bronchitis. 

We  will  here  describe  certain  cases  in  which,  during  the  course  of 
grippe,  a  pneumonia  is  developed  without  any  coincident  bronchitic 
affections.  I  early  had  va.j  attention  directed  to  these  cases,  and  at 
the  very  beginning  of  the  influenza  epidemic  of  1889  was  much  sur- 
prised to  find  how  frequently  I  could  demonstrate  changes  in  the  lung 
tissue.  Within  a  few  days  after  the  appearance  of  influenza  in  Bonn, 
I  saw  three  patients  at  the  polyclinic  in  whom,  in  addition  to  the 
general  symptoms  of  influenza,  I  was  able  to  demonstrate  consolidated 
areas  in  the  lung  with  abundant  crepitation — in  one  case  an  entire 
lobe  being  involved  —without  a  suggestion  of  fluid  rales  or  tenacious 
mucous  sounds  indicating  a  participation  of  the  bronchial  ramifica- 
tions in  the  inflammatory  process.  Immediately  after  seeing  these  I 
encountered  four  otlier  patients  who  presented  general  symptoms  of 
influenza,  in  whom,  in  each  case,  one  or  more  pneumonic  areas  could 
be  demonstrated.  All  these  cases  were  very  ordinary  in  their  nature 
and  course,  except  one,  that  of  a  cabman — which  on  account  of  the 
severe  effect  of  exposure  to  bad  weather,  was  very  much  prolonged, 
and  was  marked  by  dulness  in  the  affected  lobe  of  the  lung.  Naturally 
the  question  may  be  asked,  with  what  right  we  regard  these  cases  as 
pneumonia. 

We  diagnose  this  from  a  diminished  resonance  of  the  percussion 
note  and  the  presence  of  crepitant  rales,  in  other  cases  from  the 
crepitant  rales  alone.  I  have  often  in  other  cases  convinced  myself 
that  this  symptom  is  really  to  be  looked  upon  as  the  beginning  of  a 
pneumonia,  and  in  i^roof  of  this  belief  would  recall  the  subsequent 
course  of  many  cases  of  influenza  pneumonia.  If  the  process  does 
not  come  to  a  standstill,  then  we  can  observe  from  hour  to  hour  the 
advance  of  the  symptoms  from  a  beginning  slight  crepitant  area  to 
all  the  signs  of  a  severe  pneumonic  process.     This  condition  could 
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only  be  confounded  with  an  atelectasis,  which,  in  adultSj  in  the 
absence  of  bronchitis  or  even  at  times  of  cough,  could  readily  be  ex- 
cluded. That  nothing  more  than  a  bronchiolitis  was  present  I  dis- 
pute, because  we  hear  the  same  crepitant  rale  in  the  first  stage  of  the 
development  of  a  croupous  pneumonia.  In  the  course  of  influenza  I 
have  very  frequently  seen  catarrh  of  the  bronchi  and  bronchioles, 
which  in  fact  remained  limited  to  a  very  small  area  or  often  enough 
to  one  lobe  of  the  lung.  These,  however,  do  not  cause  crepitant 
rales,  but  bronchitic  rales,  even  if  very  small  and  for  the  most  part 
sibilant  and  sonorous  rales.  In  the  course  of  influenza  or  at  other 
times  I  have  never  seen  a  bronchitis  begin  with  this  fine  crepitant  rale, 
and  for  that  reason  I  feel  justified  in  attributing  the  origin  of  the 
crepitation  to  the  alveoli  and  in  looking  upon  these  fine  crepitating 
areas  as  j)neumonic  in  character. 

These  cases  often  run  their  course,  from  beginning  to  end,  with- 
out a  suggestion  of  expectoration,  and  as  therefore  cough  is  absent  or 
very  slight,  I  am  convinced  that  very  manj  of  them  in  which  there 
are  limited  areas  of  consolidation  escape  the  observation  of  phy- 
sicians. The  following  are  a  few  examples  of  this  mildest  form  of 
influenza  pneumonia  as  it  was  seen  in  the  first  epidemic  of  1889  and 
1890. 

In  one  family  the  mother  and  her  little  daughter  were  ill  with  in- 
fluenza i^neumonia  and  severe  bronchitis;  a  healthy  young  girl  of 
eighteen  assisted  in  nursing  them.  On  January  20th  the  latter  com- 
plained of  general  malaise,  heat  in  the  head,  pain  in  the  left  side,  and 
dyspnoea.  The  evening  temperature  was  39°  (102.2''),  pulse  100, 
respiration  28.  Examination  of  the  chest  revealed  crepitation  over 
the  entire  left  lower  lobe  posteriorly,  with  slight  dulness  but  without 
altered  respiratory  sounds.  The  following  day  the  temperature 
ranged  from  38.8°  to  39.2°  (101.8°  to  102.5°),  pulse  96,  respiration 
24.  On  January  24th,  the  temperature  was  37.3°  (99.1°).  Up  to  this 
time  the  condition  had  remained  about  the  same  as  on  Januar.y  20th, 
the  crepitation  was  still  present,  but  the  dulness  had  slightly  in- 
creased, the  breathing  became  bronchial  in  certain  places.  There 
was  no  expectoration.  From  January  23d,  the  general  condition  was 
essentially  l^etter.  Gradually  declining,  all  the  symjjtoms  had  dis- 
appeared by  January  26th.  The  normal  condition  returned  again 
very  rai)idly. 

Scattered  through  the  city  I  saw  four  other  cases  very  similar  to 
this  one,  the  only  difference  being  the  longer  or  shorter  duration  of 
the  fever.  The  localization  of  the  crepitation,  the  dulness,  and  the 
more  or  less  altered  breathing  in  circumscribed  areas  of  the  lungs,  at 
the  same  time  the  existence  of  the  normal  condition  of  the  bronchi, 
which  did  not  show  the  slightest  sign  of  a  diseased  mucous  mem- 
brane, give  these  cases  a  fixed  stamp.     It  is,  however,  very  striking 
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to  uote  how  rapidly  the  various  areas  of  the  lung  cliauge,  how  the 
crepitation  maj^  disappear  from  hearing  and  then  reappear.  Many 
such  mild  cases  came  under  my  observation  in  the  Friedrich-Wilhelm 
Hospital  in  Bonn. 

E.  F had  been  in  the  hospital  on  account  of  anaemia  and  gas- 

tralgia ;  temperature  always  normal.  On  the  first  of  January  he  com- 
plained of  headache,  pain  in  the  back  and  eyes,  repeated  chills,  and 
fever.  The  temperature  on  this  and  the  two  following  days  was  very 
slightly  elevated,  but  then  fell  to  normal.  On  the  evening  of  the  first 
day  crepitation  appeared  in  the  right  as  well  as  in  the  left  lower  lobe. 
On  January  2d  there  was  slight  duluess  at  the  right  apex,  with  in- 
creased breathing  and  crepitation.  On  January  3d,  during  the  time 
the  temperature  was  normal,  the  dulness  remained  in  the  right  upper 
lobe ;  crepitation  disappeared ;  during  the  next  six  days  the  dulness 
in  the  upper  lobe  disappeared  entirely.  In  both  regions  i)osteriorly 
the  crepitation  also  entirely  disappeared  after  two  days,  without 
further  changes. 

The  patient  who  was  in  the  adjoining  bed,  O.  W ,  was  received 

on  December  28th.  His  temperature  upon  admission  was,  morning 
38"  (100.4°),  evening  39.5^"  (103.1  ),  and  then  gradually  declined  until 
January  1st,  when  it  became  normal.  Upon  admission  the  right  ajjex 
showed  dulness  to  the  third  rib,  gave  crepitant  rales  and  bronchial 
breathing.  All  the  other  regions  of  the  lungs  and  l)ronchi  were  nor- 
mal. While  at  the  beginning  there  existed  but  little  expectoration, 
on  December  30tli  it  began  and  became  extraordinarily  profuse;  the 
sputum  was  always  purulent,  of  a  light  yellow  color,  without  any 
admixture  of  broAvn  or  red.  The  dulness  was  demonstrable  in  the 
right  apex  until  January  20th,  so  that  examinations  for  tubercle  bacilli 
were  repeatedly  made,  but  always  with  negative  results.  From  Jan- 
uary 20th,  in  the  course  of  a  week,  the  dulness  with  all  the  other 
symptoms  had  entirely  disappeared,  and  the  patient  was  discharged 
as  cured. 

In  another  bed  of  the  same  room  lay  J ,  admitted  December  30th 

on  account  of  headache,  pain  in  the  back,  and  a  general  bruised  feel- 
ing ;  insomnia  was  complained  of.  The  temperature  remained  normal 
until  January  4th,  then  rose  in  the  morning  to  39°  (102.2°),  and  on 
the  same  day,  in  the  left  lower  lobe,  creintation  and  dulness  devel- 
oped, which  lasted  for  about  a  week,  then  disappeared  without  any 
pneumonic  sputum  being  expectorated  during  this  time.  During  the 
apyretic  period  the  jjulse  did  not  go  below  100. 

I  saw  fourteen  such  cases  in  the  epidemic  of  1889  and  1890,  which 
are  all  to  be  looked  upon  as  the  mildest  form  of  the  pneumonia  under 
question  and  which  I  mentioned  here  particularly  because  they  de- 
monstrate most  clearly  the  real  disease  beginning  in  the  alveoli  or 
their  immediate  neighborhood  without  any  bronchitic  complication. 
I  also  saw  the  same  disease  in  the  influenza  epidemic  of  1893  and 
1894. 
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In  the  surgical  division  of  the  Friedrich-Wilhelra  Institute  there 
lay  in  January',  1894,  a  patient  who,  during  the  time  other  cases  of 
influenza  came  to  the  hospital,  was  infected  there.  On  the  21st  of 
January,  1894,  he  suddenly  became  very  hoarse,  coughed  severely, 
and  complained  of  headache  and  pain  in  the  left  side,  especially  in 
the  left  infraclavicular  region.  Here  the  percussion  note  was  slightly 
diminished,  the  expiration  was  prolonged,  and  bronchophony  was 
present.  Two  days  later  sibilant  breathing  and  rales  were  heard  and 
at  the  same  time  there  appeared  quite  an  amount  of  i:)urulent  expec- 
toration. Upon  microscopical  examination  this  was  seen  to  swarm 
with  influenza  bacilli.  On  the  fifth  day  after  the  acute  onset,  how- 
ever, only  a  few  influenza  bacilli  could  be  found  in  the  expectoration, 
and  no  other  bacteria  were  present.  All  of  the  symptoms  rapidly 
diminished,  cough  and  expectoration  soon  became  very  slight.  The 
sputum  was  slight  in  amount,  but  remained  of  a  purulent  character, 
and  three  weeks  after  the  beginning  of  the  acute  influenza  no  influenza 
bacilli  could  be  demonstrated  either  in  the  specimen  or  in  the  culture. 

V.  D.  H ,  admitted  on  December  16th,  1889,  was  taken  ill 

during  the  night  of  the  14th  with  nausea  and  marked  weakness. 
Towards  three  o'clock  in  the  morning  he  had  repeated  chills,  and  these 
alternated  with  intervals  of  sweating  during  the  following  day.  The 
headache  and  pain  in  the  back  became  very  marked.  On  admission 
the  temperature  was,  morning  39.7"  (103.4'^),  evening  39.5'^  (103.1'^). 
The  next  day  the  temperature  fell  to  normal  without  marked  sweat- 
ing. Upon  admission  there  were  somewhat  increased  breath  sounds 
in  the  lower  part  of  the  left  lung  posteriorly,  but  the  remainder 
of  the  lung  appeared  normal.  On  the  morning  of  the  17th,  after  the 
fall  of  the  temperature,  there  appeared  under  the  angle  of  the  left 
scapula  slight  dulness  over  an  area  the  size  of  the  palm  of  a 
hand,  with  blowing  respiration  without  any  crepitation.  This  area 
remained  until  the  following  evening.  At  the  same  time  there  were 
great  restlessness  and  cough  without  expectoration.  Following  a 
very  restless  night,  the  patient  complained  of  severe  headache  on 
the  morning  of  the  18th.  The  expectoration  consisted  of  a  tena- 
cious mucus  at  times  of  a  brownish  color.  On  the  right  side  the  per- 
cussion sound  was  normal  up  to  two  fingers'  breadth  from  the  bor- 
der of  the  liver,  where  a  distinct  tympanitic  zone  existed.  On  the 
left  side  the  tympanitic  note  of  the  stomach  was  heard  as  far  up  as  the 
fifth  rib,  in  the  anterior  axillary  line,  and  above  this  region  dulness 
existed  which  increased  posteriorly.  Pectoral  fremitus  was  dimin- 
ished in  this  region.  Posteriorly  there  was  a  clear  note  as  -far  as  the 
sixth  rib,  from  there  downward  dulness  with  a  tympanitic  character 
and  distinct  cracked-pot  sound.  There  was  also  slight  dulness  over 
the  corresponding  region  of  the  right  side.  The  breath  sounds  were 
normal  over  the  upper  portion  of  the  left  lung  posteriorly,  but  from 
the  fifth  rib  downwards  they  were  loudly  bronchial,  without,  however, 
any  crepitation,  even  at  the  edge  of  the  area  of  dulness.  Pectoral 
fremitus  was  increased  over  this  region ;  beyond  this  the  percussion 
gave  nothing  abnormal.  On  December  21st  the  morning  temperature 
was  39'^  (102.2^0,  pulse  80,  evening  38°  (100.4'^^).  The  entire  left 
hjwor  lobe  gave  dulness  and  crepitation.     During  the  night  a  quiet 
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sleep  set  in,  and  on  December  22d  the  temperature  was  normal  and  so 
remained.  Tlie  resolution  of  the  pneumonic  process  in  the  lower  lobe 
took  place  completely  in  six  days.  Slight  dulness  could  be  elicited 
on  the  right  side  posteriorly  for  four  days  more  and  then  disappeared 
without  crepitation.  On  January  5th  the  patient  was  discharged  as 
cured. 

This  case  was  one  of  consolidation  of  the  left  lower  lobe,  subse- 
quent to  a  pneumonia  in  the  upper  lobe.  Even  before  this  there  were 
changes  at  the  base  of  the  ujjper  lobe  and  the  corresponding  region 
on  the  right  side,  and  apparently  later  in  the  centre  of  the  right  lobe. 
In  spite  of  the  fact  that  these  areas  had  previously  established  them- 
selves, the  others  developed  most  fully  and  diffusely  in  the  left  lower 
lobe.  This  pneumonic  process,  which  had  led  also  to  general  infec- 
tion as  shown  by  enlargement  of  the  liver,  diarrhoea,  and  excessive 
meteorism,  lasted  eight  days  before  the  decline  of  temperature  ap- 
peared. The  retrogression  to  the  normal  did  not  take  place  by  means 
of  an  outspoken  crisis,  in  that  the  critical  symptoms  were  unaccom- 
panied by  sweating,  but  by  lysis  in  which  the  decline,  though  rapid, 
takes  place  intermittingly. 

B ,  a  man  68  years  of  age,  who  two  years  previously  had  a 

croupous  pneumonia  of  the  left  lower  lobe,  showed  the  symptoms  of 
influenza  on  January  4th.  Under  repeated  chills  and  perspiration  the 
temj)erature  rose  to  39.5'^  (103.1°)  in  the  evening.  The  pulse  became 
remarkably  soft  and  reached  120.  The  next  morning  the  temperature 
was  40"  (104°);  there  was  considerable  shortness  of  breath,  the  pulse 
was  120,  respiration  36.  The  examination  showed,  on  the  right  side, 
anteriorly  above  the  liver,  an  area  the  size  of  the  palm  with  crepita- 
tion, without  distinct  dulness.  The  temperature  remained  40°  C.  in 
the  evening,  and  continued  for  three  days  between  40°  and  40.5° 
(104°  and  104.9°).  During  this  time  the  pneumonic  area  extended 
posteriorly  so  that  a  large  part  of  the  right  lower  lobe  was  implicated, 
but  to  the  right  of  the  vertebral  column  a  strip  of  three  fingers'  width 
gave  complete  resonance.  The  dyspnoea  continued  just  as  in  the  be- 
ginning. Great  restlessness,  insomnia,  and  a  feeling  of  apprehension 
disturbed  the  patient,  and  while  the  iniiltratiou  advanced  posteriorly, 
the  dulness  over  this  entire  area  became  more  intense.  There  was  no 
increase  of  the  i^ectoral  fremitus.  The  crepitation  disappeared  four 
days  after  the  extension  of  the  dulness;  the  breathing  remained 
diminished  posteriorly,  but  was  not  distinctlj^  bronchial,  while 
anteriorly  over  the  region  first  attacked  it  assumed  a  blowing  char- 
acter. The  pulse  became  constantly  worse,  the  abdomen  was  tym- 
panitic, the  liver  was  painful  to  palliation  and  swollen  through  con- 
gestion. The  urine  was  scanty  and  contained  a  trace  of  albumin  and 
an  abundant  sediment.  The  sputum  remained^ — as  from  the  begin- 
ning— of  a  tenacious  and  mucous  character  without  showing  any  dis- 
tinct coloration.  On  the  seventh  day  tracheal  rales  set  in,  followed 
by  bilateral  pulmonary  oedema,  and  death  occurred  in  collai)se. 
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The  cases  described  above  will  serve  as  examples  of  the  fact  that 
influenza  pneumonia  does  not  lead  rapidly  to  the  development  of 
considerable  areas  at  the  originally  affected  regions,  without  assum- 
ing very  clearly  the  character  of  a  wandering  pneumonia.  In  the 
following  cases  this  wandering  type  of  pneumonia  was  very  striking. 

V ,  a  tradesman  28  years  of  age,  has  been  feeling  unwell  since 

December  31st;  he  complains  of  vertigo,  sleeplessness,  without,  how- 
ever, any  particular  pain.  There  were  numerous  chills  with  sweat- 
ing, and  the  man  took  to  his  bed  on  January  2d.  For  eight  days 
before  he  went  to  bed  the  patient  was  hoarse,  but  had  no  cough. 
The  disease  did  not  begin  with  an  actual  chill,  but  a  restlessness 
during  the  night  of  January  1st  to  2d  called  the  attention  of  the 
patient  to  the  fact  that  he  was  really  more  ill  than  he  at  first  thought. 
Under  the  development  of  these  gradually  advancing  symptoms  a 
pneumonia  of  the  right  lower  lobe,  in  the  most  dependent  portion  of 
the  same,  was  developed.  The  temperature  ranged  from  38°  (100.4°) 
to  39.3°  (102.7°).  On  January  4th  the  entire  right  lower  lobe  was 
shown  to  be  diseased,  but  in  a  very  peculiar  manner.  First  of  all  the 
dulness  over  the  entire  extent  of  the  lower  lobe  was  very  slight ;  over 
certain  regions,  namely,  where  the  crepitation  first  appeared,  faint 
bronchial  breathing  could  be  heard.  Around  those  areas  where  the 
dulness  was  in  reality  still  more  distinct,  no  breathing  could  be 
heard,  and  at  the  border  of  the  entire  process,  anteriorly  and 
superiorly  as  well  as  laterally,  crepitation  was  heard.  The  regions 
in  which  one  day  there  was  crepitation,  the  following  day  were  dull 
on  percussion  without  crepitation.  Here  and  there  bronchial  breath- 
ing could  be  heard ;  in  other  places  breathing  was  absent.  During  the 
next  three  days  the  process  advanced  farther  in  the  upper  lobe  and 
extended  as  far  as  the  spine  of  the  scapula,  whereas  the  apex  re- 
mained free.  Nothing  was  noticed  in  the  right  ai3ex  anteriorly,  but 
from  the  third  to  the  fifth  rib  there  developed  on  January  10th  a 
new  area,  which  in  the  course  of  three  days  reached  proportions  as 
great  as  the  lesion  which  i^reviously  had  attacked  the  lower  lobe. 
During  this  time  the  temperature  did  not  exceed  39.5°  (103.1°) ;  the 
pulse,  however,  became  smaller  and  never  fell  below  120.  The  liver 
was  swollen  and  painful,  the  splenic  dulness  was  increased,  and  the 
spleen  was  paljjable  at  the  free  border  of  the  ribs.  On  the  eleventh 
day  of  the  disease,  a  new  area  developed  at  the  border  of  the  left 
lower  lobe  posteriorly,  and  while  the  previously  mentioned  areas  of 
the  right  side  did  not  grow  any  larger,  those  of  the  left  side  extended 
farther  upwards  so  that  in  the  course  of  five  da\'S  practically  the  entire 
left  lower  lobe  was  involved  in  the  j)rocess.  The  signs  here  were  the 
same  as  on  the  right  side ;  the  dulness  was  not  very  marked,  bron- 
chial breathing  could  be  heard  only  here  and  there,  and  pectoral 
fremitus  was  not  increased.  At  the  edge  of  the  inflammation  crepi- 
tation could  always  be  heard  over  certain  regions.  While  these 
various  pneumonic  areas  extended  according  to  the  type  of  wandering 
X)neumouia,  the  strength  of  the  patient  materially  decreased,  so  that 
the  heart's  action  was  sustained  only  by  means  of  large  amounts  of 
alcoholic  stimulants.     The  fever  lasted  until  January  20th,  at  which 
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time  the  pneumonic  areas  Avere  reabsorbed,  without  any  distinct 
'crepitation  or  other  signs  of  resolution.  During  this  time  the  sputum 
was  far  less  in  amount  than  during  the  development  of  the  areas.  At 
that  time  it  was  tenacious,  slightly  brown,  at  times  of  a  rose  or  raw- 
meat  color.  The  patient  remained  in  bed  until  February  1st.  Dur- 
ing the  period  of  fever  he  was  frequenth^  delirious,  but  so  that  he 
always  knew  the  diseased  condition  of  his  mental  state  and  later  had 
a  very  clear  recollection  of  the  incidents  during  his  disease.  After 
this  a  very  speedy  convalescence  followed,  so  that  by  the  end  of  Feb- 
ruary the  patient  was  able  to  return  to  his  business. 

In  the  following  case  the  i^neumonia  developed  very  rapidly. 

K ,  alcoholic,  58  years  of  age,  complained  on  Wednesday  of 

influenza  symptoms,  marked  headache,  pains  in  the  limbs,  and  nausea ; 
on  this  account  he  remained  in  bed  Thursday  and  Friday,  arose  again 
on  Saturday  without,  however,  leaving  the  room.  On  Saturday 
morning  he  felt  sicker  than  on  the  previous  day.  Without  any  chill, 
the  temperature  on  Sunday  morning  rose  to  40°  (104°),  pulse  120, 
respiration  86.  Examination  showed  three  small  areas  of  consoli- 
dation, two  in  the  right  lower  lobe,  and  one  in  the  left  upper  lobe  at 
its  base.  From  these  three  regions  there  developed  by  Sunday 
morning  a  complete  consolidation  of  the  right  lower  lobe  and  a  bottle- 
like infiltration  of  the  left  upper  lobe  posteriorly ;  but  in  the  same  re- 
gion anteriorly  only  a  weak  tympanitic  change  of  the  j^ercussion  note 
could  be  demonstrated.  The  morning  temperature  on  Monday  was 
39.5°  (103.1),  pulse  120,  respiration  3(i;  there  was  brown  pneumonic 
sputum,  very  tenacious,  here  and  there  mixed  with  fresh  blood.  Until 
Monday  evening  the  pneumonic  areas  remained  unchanged,  whereas 
the  temperature  went  up  to  40.5°  (104.9°),  the  pulse  reached  140,  be- 
came very  weak  and  easily  compressible.  During  this  day  marked 
signs  of  inental  disturbance  appeared.  Gi^dematous  rales  could  be 
heard  at  the  border  of  the  lung  and  upon  both  sides.  The  pulse  could 
no  longer  be  counted,  the  restlessness  increased,  there  was  a  marked 
cyanosis  of  the  face,  and  the  liver  was  painful  on  palpation.  A  bath 
at  18°  C.  (64.4°  F.)  was  ordered,  the  patient  remaining  there  fifteen 
minutes.  By  this  ineans  the  respirations,  which  previously  were  48, 
were  brought  down  to  36.  One-half  hour  after  the  bath  there  were 
no  physical  signs  of  pulmonary  oedema,  but  the  pulse  remained  over 
140  and  was  of  a  soft,  wretched  character.  Within  one  hour  after 
the  bath  the  former  state  of  marked  irritability  was  reached  and  the 
pulse  became  just  as  bad  as  before.  Death  followed  five  hours  later, 
after  tracheal  rales,  pulmonary  oedema,  and  complete  sopor  had 
developed. 

From  a  study  of  the  symptoms  in  the  cases  above  cited  it  must  be 
admitted  that  the  first  changes  may  at  times  occur  in  the  lung  tissue 
itseK,  without  a  previous  affection  of  the  nose  or  larynx.  Even 
though  these  cases  are  far  less  frequent  than  those  in  which  the 
bronchi  are  affected  before  the  lung,  I  have  nevertheless  insisted 
ui)on  the  fact  of  their  occurrence  and  have  supported  m^^  assertion 
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by  strong  proofs,  I  give  a  ijrominent  i)lace  to  the  circumstance 
that  the  first  crepitation  is  extraordinarily  fine  in  character,  such 
as  it  is  wont  to  be  at  the  beginning  of  a  fibrinous  pneumonia  or 
of  those  forms  of  streptococcus  pneumonia  which  run  their  course  in 
the  tissue  of  the  lung  without  participation  of  the  bronchi.  Another 
evidence  in  support  of  my  contention  is  that  in  such  cases  no  sputum 
appears  at  the  beginning,  and  only  when  resolution  is  commencing  do 
we  find  purulent  expectoration ;  or  again,  it  may  happen  that  resolu- 
tion is  completed  without  any  expectoration  or  the  appearance  of 
brouchitic  rales. 

Such  changes  in  the  lungs  also  appear  in  cases  of  influenza  in 
which  from  the  beginning  nervous  or  gastric  symptoms  have  existed, 
and  in  which  as  a  rule  bronchitis  has  not  developed.  Such  have  been 
seen  not  only  by  me  but  by  others.  Thus,  for  example,  Leichtenstern 
writes  that  numerous  influenza  patients  took  sick  with  pneumonia  in 
whom  no  bronchitis  of  any  account  existed,  and  he  particularly  states 
it  as  his  opinion  that  the  bronchitis  need  not  be  a  forerunner  of  the 
croupous  pneumonia  which  so  frequently  complicates  influenza.  He 
especially  emphasizes  the  fact  that  each  division  of  the  respiratory 
apparatus  may  be  primarily  diseased,  without  other  parts  being  im- 
plicated in  the  process.  Frequently  he  says :  "  There  is  an  isolated 
nasopharyngeal  catarrh.  However,  we  have  also  observed  cases  in 
which  the  larynx  alone  was  more  or  less  severely  diseased.  The 
cases  in  which — either  alone  or  preeminently— the  trachea  and  prin- 
cipal bronchi  were  attacked,  presented  now  and  then  convulsive 
attacks  of  cough  analogous  to  those  of  pertussis,  with  loud  bellowing 
paroxysms,  which  sometimes  resembled  suffocative  fits.  However, 
the  bronchi,  bronchioles,  and  alveoli  may  also  be  primarily  diseased 
without  catarrhal  symptoms  on  the  part  of  regions  higher  up  in  the 
respiratory  tract.  There  exists  in  particular  also  a  very  acute  pri- 
marj'  influenza  pneumonia,  that  is  to  say,  an  influenza  which  at  once 
sets  in  with  the  symptoms  of  jmeumonia. " 

This  clinical  observation  is  also  distinctly  emphasized  in  Drasche's 
work  on  influenza.  There  Drasche  says:  "Even  though  in  the  ma- 
jority of  cases  of  influenza  i)neumonia  the  bronchitic  affection  pre- 
cedes, and  from  here  the  inflammatory  process  advances  to  the  lung 
tissue,  still  clinical  observation  shows  that  that  form  may  be  de- 
veloped without  any  sign  of  bronchitis  as  a  direct  result  of  infection," 
Yet  it  cannot  be  denied  that  in  the  presence  of  this  kind  of  clinical 
symptoms  the  possi1)ility  of  a  primary  participation  of  the  bronchial 
mucous  mem])rane  alwa\'S  exists.  Firstly,  it  is  possible  that  a  dry 
inflammation  of  the  mucous  membrane  was  present  in  the  bronchi, 
which  did  not  declare  itself  cither  through  secretion  or  bronchitic 
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rales ;  secondly,  it  also  liaj)pens  that  marked  changes  develoi>  in  the 
bronchi,  that  in  fact  extensive  purulent  secretion  occurs  there  without 
producing  any  symptoms  during  life.  Apropos  of  this  I  will  men- 
tion a  case  described  by  Beck.  A  patient  who  suffered  from  sarcoma 
of  the  inferior  maxilla  was  suddenly  and  without  apparent  cause  at- 
tacked with  high  fever  which  caused  his  death  in  a  few  days.  At  the 
autoj^sy  there  was  found  a  medium-sized  bronchus  filled  with  a  mass 
of  yellowish,  creamy  pus,  which  upon  microscopical  examination  was 
found  to  consist  of  a  i)ure  culture  of  influenza  bacilli.  Admitted  then 
that  after  such  considerations  the  first  seat  of  disease  has  its  location 
in  the  bronchi  more  frequently  than  the  clinical  examination  shows, 
there  still  remain  cases  in  which  as  a  matter  of  fact  the  bronchi 
remain  free.  My  former  communications  and  the  observations  of 
Eibbert  at  the  time  of  the  great  infiuenza  epidemic  have  established 
the  fact  that  special  changes  in  the  bronchial  mucous  membrane  are 
found  almost  absolutely.  Ribbert  designates  as  common  to  all  cases 
a  redness  of  varying  intensity  in  the  mucous  membrane  of  the  larger 
bronchi,  the  trachea,  and  in  many  cases  also  the  larynx.  However, 
he  also  says  explicitly  :  "  This  infection  was  very  slight  in  one  case, 
which  also  differed  somewhat  from  the  others  in  that  a  whitish 
mucous  froth  covered  the  mucous  membrane,  which  as  a  rule  was  cov- 
ered rather  with  a  tenacious  gray  or  yellowish-green  mucus." 

If  I  combine  these  observations  Avitli  wliat  I  have  frec^uently  seen 
in  microscopical  preparations,  namely,  that  the  finest  bronchi  in  the 
centre  of  the  cellular  infiltrated  lung  tissue  may  remain  entirely  free, 
then  this  serves  to  corroborate  my  i:>revious  statement  that  the  tissue 
of  the  lung  may,  as  a  result  of  the  influenza  infection,  pass  through 
primary  inflammatory  cellular  changes  whithout  interposition  of  a 
bronchial  suppuration.  The  reason  why  I  lay  particular  stress  upon 
this  condition  is  that,  if  we  expect  only  the  bronchopneumonia  in 
influenza,  then  these  primary  cellular  inflammations  of  the  lungs  will 
be  overlooked  in  their  beginning.  I  liave  again  and  again  convinced 
myself  that  slight  areas  of  consolidation,  which  betraj^  themselves  by 
crepitation,  occur  in  one  or  another  part  of  the  lung  with  extraordinary 
frequency,  but  they  may  be  very  easily  overlooked  ujjon  sui)erficial 
examination.  From  this,  however,  there  develops  often  in  a  remark- 
ably short  time  a  diffuse  pneumonia,  which  could  perhaps  have  been 
prevented  had  the  danger  been  recognized  in  time.  We  very  fre- 
quently hear  the  statement  made  that  "  an  inflammation  of  the  lungs 
developed  after  influenza,"  and  also  the  common  observation  that 
"  the  convalescent  patient  was  taken  ill  with  a  severe  protracted  pneu- 
monia," and  I  am  very  certain  that  the  trouble  might  often  have  been 
avoided  had  those  small  pneumonic  areas  been  recognized.      The 
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statemeuts  of  Leichtenstern  paa-ticularly  support  my  idea;  lie  says: 
"Whereas  all  tlie  symptoms  (temperature,  tacliyi)naea,  tachycardia, 
etc.)  showed  the  onset  of  au  influenza  i)neumonia,  at  times  it  was 
imi:)os8ible  for  many  days  to  demonstrate  the  seat  of  the  inflamma- 
tory area.  Far  more  frequently,  however,  it  was  ])Ossible,  after 
examinations  which  were  undertaken  dail}^  and  which  necessitated  a 
great  expenditure  of  time,  to  find  here  and  there,  generally  bilater- 
ally, here  in  the  lower,  there  in  the  upper  lolje,  in  the  axillary  line, 
the  lingula,  or  particularly  often  at  the  lower  edge  of  the  shoulder 
blade,  an  area  varying  in  size  from  a  silver  dollar  to  the  palm  of 
the  hand,  which,  marked  by  a  relative  dulness,  presented  numerous 
fine  crepitations,  bronchial  breathing,  and  bronchoi)hony.  In  the 
very  numerous  examinations  of  the  thorax  during  the  influenza 
period,  I  have  learned  particularly  to  regard  l^ronchophony  as  a  most 
valuable  symptom  which  often  helloed  me  locate  very  distinctly  the 
small  infiltrated  area  no  larger  than  a  dollar. "  This  bronchophony, 
insisted  upon  by  Leichtenstern,  can  be  recommended  as  a  most  excel- 
lent aid  in  the  diagnosis  of  indistinct  primary  areas  of  consolidation 
in  the  lungs. 

Mixed  Infectious  of  the  Langs. 

Our  knowledge  of  the  streptococcus  infection  now  explains  how 
these  bacteria  occur  mixed  with  the  influenza  bacilli,  and  how  the 
inclination  of  the  streptococci  to  such  cooperation  leads  to  epidemic 
mixed  infection.  In  a  similar  manner,  the  influenza  bacilli  find 
themselves  inclined  to  association  with  the  diplococcus  of  Fraenkel. 
This  being  accepted,  then  the  various  "consequent  diseases"  of 
influenza  can  be  understood,  and  particularly  can  the  various  differ- 
ences of  opinion  upon  the  occurrence  of  the  different  forms  of  pneu- 
monia in  influenza  be  judged  on  this  basis.  Not  only,  however,  has 
this  point  been  settled  by  the  results  of  bacteriological  investigation, 
but  it  can  also  be  demonstrated  by  clinical  experience. 

In  1837  Vigla  of  Paris  stated  that  since  the  beginning  of  January, 
before  the  invasion  of  grippe  of  that  year,  pneumonia  seemed  to  occur 
far  more  frequently  than  in  the  previous  winters,  and  the  course  of 
the  inflammation  on  the  whole  was  out  of  the  ordinary  and  atypical. 
Piedagnel  also  makes  the  same  remark,  namely,  that  the  pneumoDia 
of  that  winter  no  longer  had  its  ordinary  inflammatory  character  but 
showed  a  mixture  of  pulmonary  catarrh,  pneumonia,  and  i)leuritis.  At 
that  time,  at  the  height  of  the  epidemic,  the  pneumonic  diseases  were 
so  mixed  with  gri])pe  that  authors  grouped  the  two,  regarding  pneu- 
monia either,  as  did  Nonat,  Vigla,  and  Petreriuin,  as  a  com])licatiou 
of  grippe  or,  as  did  Landau,  Piorry,  and  Gourand,  as  the  ordinary 
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localization  of  the  disease.  In  a  letter  to  the  Paris  Academy  of 
Medicine  Piorry  depicted  the  character  of  the  j)neumonia  on  the 
authority  of  Menetrier,  as  follows:  "The  pneumonia  of  that  time 
differed  essentially  from  the  ordinary  form ;  it  followed  bronchitis  or 
bronchorrhoea.  This  form  originated  from  the  bronchi.  Its  begin- 
ning was  slow  and  gradual."  As  for  the  anatomical  condition,  Piorry 
states  that  in  addition  to  the  genuine  pneumonic  changes  there 
existed  obstruction  of  numerous  bronchi  with  mucus,  which  was 
either  clear  and  frothy  or  thick  and  opaque.  From  this  description 
the  bronchopneumonia  of  our  recent  influenza  epidemic  can  be 
readily  recognized.  Contrary  to  this.  Landau  states  that  the  pre- 
existence  of  a  bronchitis  was  not  constant  in  the  majority  of  cases. 
It  was  absent  in  nine  of  his  cases.  He  especially  notes  the  frequent 
absence  of  the  pleuritic  pains  and  of  the  characteristic  rales,  the 
prostration  of  strength,  the  weakness  of  the  pulse,  and  the  intense 
dyspnoea  out  of  all  i)roportion  to  the  extent  of  the  inflammation,  and 
he  considers  the  pneumonia  not  a  complication  but  an  essential  mani- 
festation of  the  disease. 

Nonat  has  written  a  work  in  which  he  admits  a  great  diversity  in 
the  pneumonias  of  influenza.  He  distinguishes  a  group  with  severe 
general  symptoms  out  of  proj)ortion  to  the  local  lesion,  which  he  says 
is  the  same  as  the  "malignant"  pneumonia  of  the  earlier  authors  and 
the  "infectious"  pneumonia  of  modern  writers.  In  addition  to  this 
there  is  always  a  certain  number  of  cases  of  pneumonia  of  the  same 
character  as  those  encountered  at  any  other  time.  Of  the  latter  he 
reports  ten  cases  with  ten  recoveries,  of  the  former  nineteen  and  only 
seven  recoveries.  With  respect  to  the  pathological  process  he  first 
describes  a  form  in  which  pseudomembranes  exist  in  the  bronchi 
leading  to  the  hepatized  lobe,  and  he  considers  this  to  be  a  disease 
closely  resembling  croupous  bronchitis,  and  one  of  the  complications 
of  influenza.  The  second  group  which  Nonat  describes  concerns 
pneumonias  with  an  adynamic  course;  these  are  the  same  as  the 
first  except  that  there  are  no  pseudomembranes  in  the  bronchi.  He 
admits  that  adynamic  pneumonia  occurs  at  other  times,  but  he  con- 
tends that  it  is  far  more  frequent  during  an  epidemic  of  grippe.  An 
extraordinary  number  of  cases  of  pneumonia  without  any  other  symp- 
toms of  grippe  has  been  described  by  Hourmann  as  occurring  dur- 
ing that  epidemic.  Menetrier  shows  from  the  study  of  a  series  of  later 
epidemics  that  grippe  and  pneumonia  are  two  diseases  which  very 
frequently  coexist.  He  particularly^  mentions  the  work  of  Malcorps 
("La  grippe  et  ses  epidemies,"  Brussels,  1874),  chiefly  for  the  reason 
that  this  observer's  description  of  the  peculiar  form  of  grippal  pneu- 
monia corresponds  neither  to  the  reports  of  earlier  dates,  nor  to  the 
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cases  wliicli  Menetrier  liimself  liad  seen.  The  description  apjjears  to 
me,  liowever,  to  fit  accurately  with  what  I  myself  have  seen  of  iufluen- 
za  pneumonia.  He  describes  three  stages  of  the  disease :  congestion, 
splenization,  and  gray  softening.  The  seat  of  the  disease  is  the  apex 
of  the  lung,  whereas  the  ordinary  form  of  pneumonia  attacks  far 
more  fre(|uently  the  lower  lobes.  According  to  him  the  grippal  pneu- 
monia is  far  more  severe  and  malignant.  Although  in  this  descrij)- 
tion  autojjsical  details  are  absent,  they  are  nevertheless  partly  com- 
pensated for  by  the  accurate  clinical  description. 

According  to  Malcorps  grippal  pneumonia  is  distinguished  from 
ordinary  inflammation  of  the  lungs  by  the  absence  of  pleuritic  pains, 
by  a  much  greater  dyspnoea  which  is  altogether  out  of  proportion  to 
the  extent  of  the  lesion,  and  by  a  dry  periodic  cough  accompanied  by 
a  seromucous,  blood-stained  expectoration.  Percussion  gives  only 
relative  duluess  over  the  affected  region.  This  symptom  is  constant. 
Malcori)s  did  not  hear  crejjitation,  but  only  a  few  fluid  rales  of  a  sub- 
crepitant  character.  Bronchial  breathing  and  bronchophony  were 
entirely  absent.  The  respiratory  sounds  were  absent  as  a  rule  in  the 
pneumonic  areas.  Menetrier  himself  gives  a  very  complete  descrip- 
tion of  a  large  number  of  cases  of  inflammation  of  the  lung  which 
he  refers  to  grippe.  He  divides  these  into  two  large  groups :  I. 
Grippal  pneumonias  in  which  recovery  takes  place;  this  is  sub- 
divided into:  (1)  Forms  which  are  peculiar  on  account  of  their 
entire  development  and  the  anomaly  of  the  fever  curve;  (2)  forms 
with  very  intense  symptoms,  which  include  bilious  pneumonia, 
pleuropneumonia,  and  pneumonia  with  bronchitis.  II.  Pneu- 
monias with  fatal  results,  which  are  further  subdivided  into  (1) 
Infectious  pneumonia  running  a  rapidly  fatal  course;  (2)  alcoholic 
pneumonia;  (3)  bronchopneumonias;  (4)  pneumonias  localized  in 
scattered  areas. 

Among  the  diseases  in  group  II.  nearly  all  are  of  the  croupous  form. 
The  work  of  Menetrier  apjjears  to  me  a  very  important  one,  for  the 
reason  that  a  large  number  of  autopsies  are  therein  recorded  of  pneu- 
monias that  were  regarded  by  the  author  as  having  a  close  relation 
with  grijope,  and  in  which  the  bacteriological  examination  showed  the 
constant  presence  of  the  diplococcus  of  pneumonia.  Menetrier  claims 
to  have  j^roved  that  we  are  dealing  in  grij^pe  with  the  ordinary  form 
of  pneumonia.  The  anatomical  changes  are  the  same  as  in  the  i^neu- 
monias  which  occur  independently  of  influenza.  The  pneumococci 
found  in  the  sputum  and  blood  of  the  living,  as  well  as  in  the  various 
areas  of  consolidation,  are  identical  with  the  diplococci  of  ordinary 
pneumonia.  If  we  analyze  more  carefully  the  cases  which  Menetrier 
has  described  as   "grippal  pneumonia  with  fatal  issue,"  it  will  be 
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evident  that  these  were  essentially  other  than  such  as  we  have  seen  in 
grippe  and  such  as  have  been  described,  among  others,  by  Grisolle 
and  Nonat.  The  first  three  cases  of  his  group  began  with  chills. 
Two  others,  designated  as  bronchopneumonia,  were  croupous  pneu- 
monias in  lungs  in  which  old  bronchitic  changes  already  existed. 
The  sixth  case  was  a  pneumonia  with  general  symptoms  of  infection ; 
the  seventh  also  was  a  croupous  pneumonia  which  belonged  to  the 
same  group  as  case  six,  with  numerous  localizations,  that  is,  metas- 
tases in  the  heart,  etc.  Excluding  then  the  first  three  cases  of  ordi- 
nary pneumonia,  we  have  here  but  to  consider  in  comparison  with 
our  grippal  pneumonias,  the  two  cases  which  were  designated  as 
bronchopneumonias.  According  to  the  anatomical  description  these 
correspond  to  the  frequently  observed  bronchopneumonia  in  chronic 
bronchitis. 

Among  the  other  cases  of  Menetrier  there  is  not  one  which  can  be 
regarded  as  true  grippal  pneumonia.  The  diverse  forms  of  i)neu- 
monia  in  grippe  are  also  described  by  Stintzing  from  the  Munich 
epidemic.  He  regarded  most  of  the  cases  as  bronchopneumonias, 
recognized  after  numerous  lobular  areas  had  coalesced  and  the 
lobular  had  been  thus  converted  into  a  lobar  i:)neumonia.  Of  the 
seventeen  cases  of  pneumonia  which  he  describes  he  says  that  two 
positively  belonged  to  the  croupous  form,  whereas  most  of  the  others 
were  catarrhal.  It  should  be  noted  that  Stintzing  diagnosed  a  pneu- 
monia only  when,  besides  the  bronchitic  symptoms,  marked  symp- 
toms of  consolidation  of  the  lungs  were  demonstrable.  This  limit 
appears  to  me  to  be  somewhat  too  tightly  drawn,  for  I  have  had  a 
case  in  which  a  pneumonia  ran  its  course  with  the  characteristic 
sputum,  and  ended  fatally  without  it  being  possible  during  life  to 
demonstrate  in  what  region  of  the  lung  the  pneumonia— whicli  had  to  " 
be  accepted  with  certainty  because  of  its  symptoms  and  course— could 
have  had  its  seat.  On  the  other  hand,  as  has  been  j)reviously  men- 
tioned, the  symptoms  of  consolidation  of  the  lung  are  often  so  sig- 
nificant that  we  certainly  reckon  the  number  of  pneumonias  as  too 
small  if  we  look  upon  that  as  the  sole  proof  of  an  existing  pneumonic 
process. 

Leyden  also  has  said  that  the  pneumonias  of  influenza  are  quite 
peculiar.  He  believes  that  various  forms  of  pneumonia  occur,  a 
catarrhal  which  belongs  to  the  influenza  as  such  and  a  croupous  which 
runs  the  same  course  as  the  ordinary'  pneumonia.  Under  that  which 
Leyden  designates  as  catarrhal  pneumonia  is  to  be  recognized  the  ♦ 
pneumonia  which  occurs  in  scattered  areas.  Biermer  regards  influenza 
as  a  collective  term  for  a  series  of  catarrhal  forms  of  disease,  which 
occur  under  a  common  epidemic  influence.     According  to  his  idea, 
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the  mucous  membrane  of  the  respiratory  ajiparatus  plan's  a  very  im- 
portant part  in  the  symptoms  of  influenza.  The  dyspnoea,  which 
occurs  so  frequently  in  influenza,  depends,  according  to  Biermer, 
partly  upon  the  croupous  disease  of  the  respiratory  mucous  mem- 
brane, partly  upon  complication  with  pneumonia,  or  also  with  pre- 
viously existing  diseases  of  the  lung ;  and  he  is  particularly  inclined 
to  attribute  the  disproportionate  dyspnoea  to  congestion  of  the  lungs. 
Copland,  in  the  examination  of  the  various  diseases  which  appear  in 
influenza,  draws  the  limits  of  actual  influenza  so  closely  that  he 
reckons  the  bronchitic,  the  tonsillar,  and  the  gastric  disturbances 
among  the  complications,  so  that  according  to  this  idea  practically 
all  severe  cases  must  be  regarded  as  complicated.  Biermer  does  not 
go  so  far  as  to  exclude  these  diseases  from  the  picture  of  influenza, 
but  nevertheless  he  regards  pneumonia  as  a  complication  of  influenza. 
So  far  as  the  character  of  the  pneumonia  is  concerned  Biermer  says 
that  in  most  cases  it  is  preceded  by  a  continuation  of  the  bronchitis 
to  the  lobules  of  the  lung  and  is  of  a  catarrhal  nature.  "  Croupous 
pneumonias  with  full}^  develoi^ed  hepatization  and  croupous  obstruc- 
tion of  the  bronchi  also  occur  in  grippe  patients,  but  are  less  fre- 
quent than  the  catarrhal  form."  The  grippe  of  1837  gave  Lan- 
douzy  occasion  to  differentiate  as  special  forms  head,  chest,  and 
abdominal  grippe.  We  see  that  this  differentiation  corresponds  to 
the  nervous,  catarrhal,  and  gastric  forms  of  other  authors.  To  these 
forms  Lombard  added  a  fourth  under  the  name  of  intense  or  violent 
grippe,  which,  however,  was  not  characterized  by  the  prominence  of 
one  or  the  other  local  affection,  but  only  by  the  intensity  of  the  gen- 
eral functional  disturbances.  What  he  calls  chest  grippe  includes 
influenza  bronchitis,  together  with  the  intercostal  neuralgias.  Under 
the  heading  of  chest  grippe  he  also  includes  two  forms  of  pneumonia 
which  develop  in  the  course  of  influenza.  The  one  develojps  during 
the  height  of  the  disease  in  an  insidious  manner  from  a  bronchitis 
affecting  the  upjier  bronchi,  has  its  seat  in  the  upper  lobe  of  the  lung, 
and  is  the  real  gripjoal  x)neumonia.  The  other  attacks  the  patients 
suddenly  during  convalescence  from  grippe,  that  is  those  who  expose 
themselves,  has  its  seat  in  the  middle  lobe  posteriorly,  only  on  one 
side,  and  presents  the  signs  of  ordinary  pneumonia  with  which  it  is 
identical. 

As  a  particular  characteristic  of  grippal  pneumonia  Lombard 
mentions  the  onset  with  repeated  chills,  with  slight  elevation  of 
temperature,  and  increased  rajndity  of  respiration.  The  pulse 
assumes  neither  the  character  nor  the  fulness  of  that  of  an  ordinary 
imeumoiiia;  the  pleuritic  pains  are  wanting,  the  expectoration  is 
neither  viscous  nor  rusty ;  at  the  most  we  see  now  and  then  streaks 
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of  blood  in  it.  Percussion  does  not  furnish  sufficient  signs  because, 
as  he  supposes,  this  pneumonia  occurs  in  regions  which  are  but 
slightly  accessible  to  examination,  such  as  the  supra-  and  infraspinous 
fosssB.  Instead  of  the  crepitant  he  heard  a  moist,  subcrepitaut  rale. 
Bronchial  breathing  and  bronchophony  were  practically  always  ab- 
sent. Delirium  and  continuous  coma  are  stated  to  have  been  usual 
in  cases  running  a  fatal  course.  From  the  description  we  see  that 
Lombard's  cases  were  examples  of  multiple  lobular  pneumonia. 
His  observations  are  of  the  greatest  value  to  us,  as  proving  that  in 
the  epidemic  at  Liittich  the  same  forms  of  pneumonia  occurred 
which  Gersolle  then  and  which  we  now  have  described,  namely, 
various  forms  of  pneumonia  occurring  together  in  groups,  here  strep- 
tococci, there  diplococci;  here  catarrhal,  often  if  not  always  with 
lobular  localization,  in  other  regions  fibrinous,  as  a  rule  lobar 
inflammations.  All  this  points  to  the  one  fact  that  the  influenza 
infection  is  very  commonly  coincident  with  other  infections. 

Diplococcus  Pneumonia. 

We  can  understand  very  well  how  in  former  times,  including  the 
period  of  the  great  influenza  epidemic  of  1889  and  1890,  the  various 
forms  of  inflammation  of  the  lungs  were  grouj^ed  together  without 
miy  clear  distinction.  But  with  our  present  knowledge  we  must 
conclude  that  diplococcus  pneumonia  occurs  in  a  typical  form  in 
influenza.  In  all  places  where  physicians  have  made  accurate  exam- 
ination of  influenza  cases,  such  typical  pneumonias  have  been 
observed.  If  these  arose  in  the  beginning  of  the  influenza  infection 
their  symptoms  were  naturally  modified  by  those  of  influenza.  If,  on 
the  other  hand,  they  developed  at  a  later  stage  or  after  apparently 
complete  recovery  from  grippe,  they  often  presented  the  typical  symp- 
toms of  croupous  pneumonia.  The  sudden  rise  of  temperature  and 
the  chill,  the  pain  in  the  side,  the  painful  cough,  and  the  expectora- 
tion of  a  red  or  brown  tinged,  so-called  pneumonic  sputum,  were  not 
wanting  in  such  cases. 

Birch-Hirschfeld  in  108  influenza  autopsies  found  11  cases  of  crou- 
pous lobar  pneumonia.  Naunyn  of  Strasburg  has  repeatedly  seen 
true  lobar  pneumonia  in  influenza.  Bollinger  of  Munich  found  among 
10  cases  of  influenza  pneumonia  5  of  croupous  lobar  pneumonia.  Mar- 
chand  found  3  cases  of  lobar  pneumonia  in  5  influenza  pneumonias. 
Finkler  in  45  pneumonias  observed  2  thoroughly  tyjjical  cases  of  lobar 
pneumonia.  Regarding  fibrinous  lobar  pneumonia,  we  find  an  interest- 
ing communication  in  the  work  on  "  The  Influenza  Epidemic  During  the 
Winter  of  1889  and  1890  in  Riga, "  b.y  Krannhals.  The  author  grouped 
the  grippal  pneumonias  into  three  classes :  (1)  The  typical  fibrinous 
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lobar  pueumouia;  (2)  doubtful  fibrinous  pneumonia;  (I])  catarrhal 
pneumonias.  He  also  sought  to  determine  the  numerical  proportion 
of  these  three  forms  of  pneumonia  to  the  observed  cases  of  influenza. 
He  collected  rei)orts  of  112  cases  of  inflammatory  affections  of  the 
lungs  in  1,687  cases  of  influenza,  that  is,  6.6  per  cent.  There 
occurred  in  every  100  cases  of  influenza  3.15  of  tyincal  fibrinous 
pneumonia,  1.3  of  doubtful,  and  2.2  of  the  catarrhal  forms.  Kraun- 
hals  also  collected  from  70  physicians  reports  of  228  cases  of  typical 
fibrinous  pneumonia.     Of  210  of  these  there  occurred :  In  October, 

1889,  14  (8  men,  6  women) ;  in  November,  1889,  81  (54  men,  27 
women);  in  December,  1889,  66  (37  men,  29  women);  in  January, 

1890,  31  (22  men,  9  women);  in  February,  1890,  18  (13  men,  5 
women) — 210  cases  (134  men,  76  women).  The  mortality  was:  In 
October,  1889,  3  out  of  14  =  21.5  per  cent. ;  in  November,  1889,  28 
out  of  81  =  34.6  per  cent. ;  in  December,  1889,  29  out  of  66  =  43.9 
per  cent. ;  in  January,  1890,  10  out  of  31  =  32.3  per  cent. ;  in  Feb- 
ruary, 1890,  7  out  of  18  =  39  per  cent.— a  total  of  77  out  of  210  = 
36.6  per  cent. 

The  increased  frequency  of  fibrinous  pneumonia  during  the  influ- 
enza period  appears  most  prominently  from  the  foregoing  mortality 
list.  We  can  look  uj)on  the  fourteen  cases  during  October  as  an  average 
corresponding  to  the  ordinary  frequency  of  the  pneumonia  cases  and 
then  we  find  an  increase  of  five  to  sixfold  during  the  influenza  period. 
In  January  the  frequency  sank  to  double  and  in  February  reached  the 
normal  figure  once  more.  The  male  sex  is  somewhat  more  frequently 
attacked  than  the  female  in  the  proportion  of  1.76  :  1,  and  the  mor- 
tality is  also  greater  in  males. 

Krannhals  also  made  a  table  showing  the  morbidity  at  different 
ages.     The  age  of  the  patients  was  stated  in  181  cases : 


Ages. 

October. 

November. 

December. 

January. 

February. 

Total. 

Died. 

Mortality, 
pel-  cent. 

1  to    9  years. 

2 

3 

1 

5 

11 

3 

27.3 

10  "  19     ' 

2 

2 

7 

3 

4 

18 

2 

11.1 

20  "  29     ' 

2 

8 

10 

5 

25 

7 

28.0 

30  "  39     ' 

4 

23 

7 

4 

2 

40 

14 

35.0 

40  "  49     ' 

2 

12 

10 

5 

1 

30 

4 

13.4 

50  "  59     ' 

2 

13 

9 

1 

2 

27 

13 

48.3 

60  "  69     ' 

8 

7 

1 

16 

10 

62.5 

70  "  79     ' 

2 

6 

2 

10 

7 

70.0 

80  "  89     " 

3 

1 

4 

4 

100.0 

Those  of  middle  age  (20-50  years)  are  especially  liable,  yet  there 
are  many  beyond  50,  particularly  in  November  and  December.  The 
mortality  was  irregular  as  regards  both  the  individual  months  and  the 
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ages.  December  sliows  the  highest  mortalitj'  figure  (43.9  per  cent.), 
and  the  greater  number  of  old  patients  during  this  month  is  also 
noticeable.  The  relative  mortality  for  the  middle-aged  (20-50)  was 
25.3  per  cent.  In  those  beyond  50  years  of  age  the  mortality  rose  to 
48.2,  62.5,  and  70  per  cent.  From  the  material  of  the  state  hospital 
Kraunhals  showed  quite  a  similar  increase,  and  these  statistics  are  of 
considerable  significance  because  in  all  of  the  cases  the  pneumonia 
was  demonstrated  as  of  the  true  lobar  fibrinous  form.  The  follow- 
ing is  a  tabular  statement  of  the  undoubtedly  fibrinous  pneumonias 
occurring  during  the  influenza  period.  The  table  includes  not  only 
the  patients  entering  the  hospital  with  pneumonia,  but  those  under 
treatment  for  other  diseases  in  whom  pneumonia  developed  subse- 
quently. 


I.  Admitted  on 
account  of 
pneumonia. 

II.  Intercur- 
rent fibrinous 
pneumonia  in 
other  patients. 

III.  Total. 

Fatal  Cases. 

I. 

II. 

III. 

October 

5 
32 

4 
16 
11 

8 

3 
3 

2 
1 
2 

8 
35 

6 
17 
13 

8 

1 
12 
3 
3 
2 
2 

3 
3 

2 
1 

2 

4 

November 

15 

December 

5 

Jiinuary 

4 

Februar}' 

4 

March 

2 

Krannhals  has  also  reported  the  results  of  32  autopsies  performed 
by  him  at  the  state  hospital  upon  cases  of  fibrinous  pneumonia.  Of 
these  21  were  admitted  with  pneumonia;  in  11  cases  there  was  fibri- 
'nous  pneumonia  which  complicated  other  diseases.  In  the  majority 
of  cases  he  also  made  bacteriological  examinations.  Pathologically 
all  these  were  cases  of  typical  fibrinous  pneumonia.  Most  of  them 
were  in  the  stage  of  gray  hej)atization,  but  the  lesions  differed  in  no 
way  from  those  of  ordinary  fibrinous  pneumonia.  On  the  whole 
Krannhals  had  the  impression  that  the  tendency  to  suppuration  was 
greater  in  these  cases  than  is  usual  in  pneumonia,  as  regards  both 
the  process  in  the  lung  itself  and  also  the  complications  of  purulent 
pleurisy,  pericarditis,  and  mediastinitis.  The  capsule  cocci  were 
found  in  the  exudate  of  the  alveoli  of  the  lungs  in  all  but  two  of  the 
cases  examined  (seventeen).  These  appeared,  by  their  peculiar  stain- 
ing, to  be  Fraenkel's  cocci,  and  in  eight  cases  were  proven  to  be  such  by 
cultures  on  agar  plates.  In  addition  to  the  pneumococci  there  existed 
— as  is  always  the  case — a  certain  number  of  other  microorganisms, 
mostly  pyogenic  cocci,  and  of  these  first  in  order  streptococcus  pyo- 
genes. These  pus  cocci  appear  to  have  been  mixed  in  greater  num- 
bers than  I  have  generally  found. 
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In  a  few  cases  they  far  outnumbered  the  pneumococci  m  tlie  dry 
preparation  as  well  as  in  tlie  plates.  As  far  as  concerns  the  clinical 
course  of  tlie  cases  collected  by  KrannLals,  it  is  distinctly  stated  tliat 
of  the  thirty-two  cases  upon  which  an  autopsy  was  performed,  nine' 
showed  a  typical  beginning  and  a  typical  course  of  the  disease. 
In  the  other  cases  asthenia  was  very  marked,  and  among  these  there 
were  some  in  which  a  chill  was  not  noticed  at  the  beginning.  In  a  third 
of  the  cases  it  was  stated  that  influenza  had  preceded  or  that  the 
pneumonia  apjjeared  as  a  complication  during  the  course  of  influenza. 
Since  nothing  was  said  on  this  point,  it  is  possible  that  in  the  other 
case  there  existed  a  genuine  pneumonia  without  influenza.  Of  the  53 
convalescent  cases  which  Krannhals  reports  from  the  state  hospital 
of  Eiga,  35  ended  with  crisis,  13  with  lysis,  and  in  5  fever  persisted 
until  a  radical  operation  was  undertaken  for  a  metapneumonic  pleuro- 
emjjyema.  The  results  of  Leichtenstern's  studies  of  fibrinous  pneu- 
monia occurring  during  the  influenza  jjeriod  agree  in  great  measure 
with  those  of  Krannhals.  He  mentions  76  cases  of  croupous  pneu- 
monia which  occurred  in  the  influenza  period,  but  which  on  account 
of  the  imperfect  influenza  sputum .  had  to  be  reckoned  among  the 
ordinary  forms;  and,  among  these  cases  it  was  worthy  of  note 
that  an  unusually  large  number  was  from  the  very  beginning 
bilateral. 

Frequently  the  lesion  on  one  side  was  lobar  from  the  first,  while  that 
on  the  other  side  remained  lobular  throughout.  Most  of  these  cases 
showed  a  very  marked  divergence  anatomically  from  typical  croupous 
pneumonia.  Thus  Leichtenstern  describes  a  case  in  which  he  per- 
formed an  autopsy  nine  days  after  the  beginning  of  a  bilateral  lobar 
croupous  pneumonia.  Naturally  he  expected  to  see  the  lesion  in  an 
advanced  stage  of  its  development,  and  was  greatly  surprised  to  find  a 
fresh  brownish-red  hei)atization  of  both  lower  lobes,  which  upon 
microscopical  examination  gave  the  picture  of  fibrinous  i:)neumonia 
with  considerable  hypersemia.  Leichtenstern  also  observed  cases  of 
acute  croupous  pneumonia  with  very  rapid  course.  In  three  cases 
occurring  in  robust  individuals,  both  lungs,  with  the  exception 
of  a  few  aerated  regions  in  the  anterior  parts  of  the  upper  lobes, 
were  totally  infiltrated  within  a  few  days.  In  Cologne  there 
were  also  observed  cases  of  true  croupous  lobar  pneumonia  of 
very  short  duration,  so  that  very  tyjjical  cases  of  aborted  pneu- 
monia of  one  day's  duration  were  seen.  Pneumonia  ephemera, 
biduana,  triduana,  (piadriduana  also  occurred.  In  some  cases  of 
lobar  infiltration  the  disease  ran  an  extraordinarily  long  course. 
Krannhals  asserts  that  the  fibrinous  pneumonias  of  the  influenza 
period    were    no   more   frequently  accompanied    by    complications 
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than  the  jineumonias  of  any  other  period,  and  he  shows  this  b}'  the 
following  table : 


Typical  fibrinous  pneumonias. 


Without  complications 

Complicated  with  empyema  of  the  pleura 

Complicated  with  purulent  mediastinitis 

Complicated  with  empyema  of  pleura  and  medi 

astinitis 

Complicated  with  meningitis  pneuraonica 

Complicated  with  endocarditis  acuta 

Complicated  with  endocarditis  and  meningitis. . . 

Complicated  with  pericarditis 

Complicated  with  laryngitis  crouposa 

Complicated  with  phlegmon 

Total 


July  1,  1887, 

to 
June  30, 1888. 


21 


30 


July  1, : 
to 
June  30, 


36 
'4 

i 

31 


Influenza 
time. 


23 


3 

1 

(1) 


31 


This  interesting  classification  refers  to  the  results  of  autopsies ;  it 
must  still  remain  a  question,  however,  whether  cliuicalh^  the  compli- 
cations were  not  more  frequent  than  the  foregoing  table  would  seem 
to  indicate.  Meningitis  and  pleuritic  affections  have  also  been  de- 
scribed as  complications:  of  fibrinous  pneumonia.  Of  220  cases  occur- 
ring in  private  practice  in  Eiga,  pleuritis  exudativa  was  noted  in  12. 
Among  87  hospital  cases,  in  7  there  existed  a  pleural  exudation  of 
considerable  amount.  Krannhals  describes  2  cases  of  pneumonia 
with  unusual  course  which  he  designated  as  erratic  or  recurrent 
pneumonia. 

One  case  was  that  of  a  diabetic  patient  in  whom,  on  the  28tli  of 
December,  with  a  slight  chill  and  sharp  i)ains  in  tlie  cardiac  region  a 
pleurisy  developed.  During  the  next  few  days  there  occurred  a  cir- 
cumscribed exudation  in  that  region ;  on  January  10th,  the  exudation 
being  not  yet  entirely  absorbed,  the  ijatient  had  a  chill  and  dry 
cough,  but  examination  of  the  lungs  was  negative ;  on  the  following 
day,  in  the  lower  jjai't  of  the  left  lung  posteriorly,  there  was  found  a 
circumscribed  consolidation,  the  sputa  were  rusty  and  contained  large 
numbers  of  Fraenkel's  diplococci;  three  days  afterwards  there  was 
a  fall  of  temperature,  with  slow  clearing  up  of  the  area  of  dullness.  On 
January  16th  the  temperature  rose  again;  there  was  pain  on  the 
right  side  anteriorly,  and  during  the  next  few  days  a  large  pleuritic 
exudation  developed  in  this  region;  while  this  still  remained,  and 
the  temperature  began  to  fall,  there  developed  on  February  15th  with 
a  chill  the  physical  signs  of  a  pneumonia  in  the  lower  part  of  the 
right  lung  posteriorly.  Eust-colored  sputum  with  an  abnormal 
quantity  of  diplococci,  slow  lysis,  and  death  from  exhaustion  on 
March  IGth. 

The  second  case  was  that  of  a  woman,  50  years  of  age,  who,  after 
a  chill,   was   found  to   have   a  left-sided  pneumonia  marked  by  a 
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sliari)ly  circumscribed  area  of  dulness,  broucliial  breatliing,  and 
rusty  sputum.  On  the  third  day,  there  was  a  fall  of  temjierature  with 
profuse  sweats.  After  three  days  the  same  symptoms  were  rejjeated, 
the  dulness  being  somewhat  higher  this  time.  Five  days  after  the 
second  fall  of  temi:)erature,  there  developed  for  the  third  and  last 
time,  in  exactly  the  same  manner,  a  right-sided  pneumonia. 

These  cases  remind  us  of  those  of  Leichtenstern,  who,  under  the 
name  of  pneumonia  repetens  or  subsequens,  describes  cases  of 
lobular  or  lobar  pneumonia,  which  occurred  successively  in  different 
parts  of  the  lungs  with  apyretic  intervals  or  remissions. 

One  of  Leichtenstern' s  cases  was  that  of  a  man,  21  years  of  age, 
who  was  taken  ill  with  a  typical  influenza  on  December  24th.  On 
December  26th  there  was  entire  absence  of  fever  and  complete 
euphoria.  On  December  28th  there  was  a  chiU,  followed  by  dysp- 
noea; the  expectoration  was  bloody  and  iDurulent.  In  the  right 
middle  and  left  lower  lobe,  crepitation  and  relative  dulness,  temj^er- 
ature  40.6''  (105^).  On  the  30th  a  crisis  occurred  with  complete 
defervescence.  On  January  1st  without  a  chill  there  was  a  rise  of 
temperature  to  40.3°  (104.4°)  accompanied  with  dyspnoea;  examina- 
tion showed  a  pneumonic  area  in  the  lower  part  of  the  left  upper  lobe. 
On  January  4th  complete  apyrexia;  on  January  5th  another  chill, 
and  a  new  area  in  the  supraspinal  part  of  the  left  upper  lobe.  On 
January  9th  a  fall  of  temperature  occurred  by  crisis,  and  although 
there  was  now  continued  apyrexia,  the  purulent  expectoration  per- 
sisted for  two  or  three  weeks  longer. 

Another  similar  case  is  reported  by  Leichtenstern,  and  is  to  be 
considered  as  very  unique,  because  the  pneumonia  repetens  attacked 
the  same  lobe  twice.  The  right  upper  lobe  was  the  one  thus  attacked. 
The  second  attack  occurred  three  daj^s  after  the  crisis  of  the  first. 
The  second  pneumonia  ended  with  crisis  on  the  eighth  day.  We 
should,  however,  decidedly  underestimate  the  infection  of  the  lungs 
with  the  diplococcus  of  Fraenkel,  which  occurs  in  influenza,  were  we 
only  to  present  cases  running  a  typical  course.  These  are  very  inter- 
esting, but  they  are  by  far  the  least  frequent  form  of  influenza  pneu- 
monia, the  symptoms  of  the  crouj^ous  pneumonia  usually  being 
greatly  modified  by  those  of  the  preexisting  influenza.  Notwith- 
standing the  varied  clinical  i^icture,  however,  it  was  shown  by  the 
post-mortem  and  bacteriological  examination  that  such  atypical  forms 
were  true  cases  of  croupous  inflammation  of  the  lung.  The  following 
are  the  various  forms  under  which  croupous  pneumonia,  as  modified 
by  influenza,  appears : 

1.  The  initial  chill  is  freciuently  absent.  It  is  either  covered  by 
the  influenza  syin])toms  such  as  repeated  chilly  sensations  interrupted 
by  sweats,  or  the  tem])eraturo  rises  briskly  without  a  chill.  2. 
Whereas  in  the  genuine  croupous  pneumonia  the  skin  remains  dry 


158  FINKLER — INFLUENZA. 

during  the  beiglit  of  tlie  fever,  in  the  fibrinous  pneumonias  of  influ- 
enza we  see  severe  sweats,  sometimes  of  a  profuse  cliaracter,  without 
any  fall  in  the  temperature.  3.  The  disease  terminates  less  frequently 
by  crisis,  more  frequently  by  lysis,  and  while  in  j^rimary  pneumonia 
a  feeling  of  well-being  often  exists  immediately  after  the  crisis,  where 
the  disease  occurs  with  influenza  there  more  frequently  exist,  after 
the  fall  of  temperature,  a  marked  weakness,  persistently  rapid  respi- 
ration, and  loss  of  appetite.  4.  As  of  special  interest  are  here  to  be 
mentioned  the  various  forms  of  irregularity^  in  the  course  of  the  fever 
which  were  previoush^  described  in  speaking  of  lobar  pneumonia. 
Remittent  or  intermittent  j^neumonia,  the  rejieating  forms  of  varied 
duration  and  occurring  on  various  days,  are  noted  in  the  lobular  as 
well  as  in  the  lobar  fibrinous  pneumonias  of  influenza.  Often  the 
lesions  in  contiguous  areas  of  the  lung  are  in  the  most  varied  stages  of 
development.  The  rusty  sputum  of  a  frank  fibrinous  pneumonia  is 
often  absent,  and  we  must  not  exclude  pneumonia  from  the  failure  of 
this  symptom  alone.  I  would  insist  here  upon  a  point  of  special 
importance  in  the  diagnosis  of  pneumonia  in  influenza.  In  many 
cases  the  only  physical  sign  pointing  to  a  pneumonia  was  the  pres- 
ence of  small  areas  of  dulness  on  percussion,  there  having  been 
absolutely  no  crepitant  rales  audible  in  the  beginning,  but  the  diagno- 
sis was  later  confirmed  by  the  appearance  of  a  rale  redux  upon  the 
setting  in  of  resolution. 

We  may  assume  to-day  that  the  vast  majority  of  cases  of  fibrin- 
ous pneumonia  are  caused  by  the  diplococcus  of  Fraenkel.  It  should 
be  remembered  here  that  this  diplococcus  may  give  rise  to  both 
lobar  and  lobular  i:)neumonias  of  a  fibrinous  nature.  Netter  has 
tabulated  the  results  obtained  in  121  autopsies  and  31  clinical 
cases.  In  82  adults  there  were  103  instances  of  diplococcus  infection. 
Among  these  were  54  lobar  pneumonias  =  65.95  per  cent,  of  the 
individuals;  13  bronchopneumonias  =  15.85  per  cent,  of  the  indi- 
viduals; 1  capillary  bronchitis.  In  the  54  cases  of  pneumonia  it 
could  be  assumed  that  the  condition  was  primary,  and  the  13  cases  of 
bronchopneumonia  also  showed  the  primary  symptoms  of  the  diplo- 
coccus infection. 

Cellular  Fneumonia. 

We  have  described  the  pneumonia  caused  by  the  influenza  bacil- 
lus of  Pfeifi'er,  which  is  a  bronchopneumonia;  then  the  fibrinous 
varieties,  both  lobar  and  lobular,  due  to  the  presence  of  Fraenkel's 
diplococcus,  and  there  now  remains  a  group  of  pulmonary  inflamma- 
tions, met  with  in  the  course  of  influenza,  which  histologically  are 
jDure  cellular  pneumonias.     In  the  first  group  are  the  acute  lobar  eel- 
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lular  infiltrations  which  Leichtenstern  has  treated  of  most  exhaus- 
tively. "  We  have  to  note,"  he  says,  "a  rare  but  clinically  important 
form  of  pneumonia  which  belongs  to  the  group  of  cellular  inflam- 
mations and  which  is  usually  therefore  classed  with  catarrh  but 
which  really  deserves  a  place  by  itself."  He  thinks  this  is  the  same 
form  as  that  encountered  in  the  course  of  scarlet  fever,  whooping- 
cough,  measles,  etc.,  and  therefore  in  no  sense  peculiar  to  influenza. 
It  begins  very  often  quite  acutely,  after  the  manner  of  a  croupous 
pneumonia,  invading  at  one  bound  an  entire  lobe,  more  common- 
ly an  upper  lobe,  and  not  infrequently  is  mistaken  for  croupous 
lobar  pneumonia,  its  true  nature  not  being  recognized  until  the  case 
comes  to  the  autopsy  table.  The  cut  surface  of  the  lung  is  perfectly 
smooth,  homogeneous,  of  a  light  red  to  a  purple  color,  shining,  of 
hard,  elastic,  fleshy  consistence,  containing  no  air  whatever.  On 
pressure  it  is  impossible  to  express  any  fluid  or  air,  nor  do  any  drops 
of  pus  exude  from  the  cut  ends  of  the  bronchial  tubes.  Leichten- 
stern is  firmh^  of  the  opinion  that  this  acutely  beginning  lobar  infil- 
tration does  not  arise  from  the  fusion  of  lobular  foci  nor  after  the 
manner  of  an  ordinary  bronchopneumonia,  belonging  neither  clini- 
cally nor  anatomically  to  the  latter. 

Histologically  this  form  of  pneumonia  is  characterized  by  great 
hyperaemia,  the  alveolar  septa  are  thick  and  infiltrated  with  round 
cells,  the  alveoli  themselves  being  packed  with  cells  among  which  are 
only  traces  of  fibrin.  The  cells  are  in  smaller  number  red  blood  cells, 
in  greater  number  leucocytes,  but  most  numerous  of  all  are  large 
squamous  cells  which  are  to  be  regarded  as  swollen  and  cast-off 
alveolar  epithelial  cells.  Through  this  is  differentiated,  in  a  purely 
histological  sense,  this  form  of  cellular  pneumonia  from  ordinary 
catarrhal  pneumonia  which  goes  on  to  suppuration  in  consequence  of 
a  massing  of  leucocytes.  Clinically  and  anatomically  this  is  the 
same  affection  as  that  formerly  incorrectly  called  the  acute  lobar  des- 
quamation-pneumonia  of  Buhl.  Leichtenstern  formerly  designated 
the  fleshy  consistence  of  the  infiltrated  lobe  by  the  term  inflamma- 
tory carnification,  but  withdrew  this  term  after  Weichselbaum  and 
Kundra  applied  the  same  name  to  something  entirely  different, 
namely,  chronic  induration  processes.  Leichtenstern  asserts  that 
rusty  sputa  are  never  seen  in  cellular  i)neumonia,  by  which  fact  alone, 
and  by  it  only,  the  diagnosis  from  croupous  pneumonia  can  be  made 
with  certainty.  It  has  nothing  whatever  to  do,  he  says,  with  the  so- 
called  primary  strejitococcus  pneumonia,  although  man^y  different 
cocci  may  be  found  on  bacteriological  examination,  especially,  as  is  so 
often  the  case  in  all  forms  of  inflammation,  streptococci.  The  pres- 
ence of  the  influenza  bacillus  in  this  form  of  pneumonia  is  also  noted. 
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Streptococcus  Pneumonia. 

Although  the  etiology  of  this  disease  has  not  yet  been  clearly  de- 
termined, we  find  that  there  is  also  a  group  of  cellular  forms  of  i)ul- 
monary  inflammation  which  must  be  referred  to  the  action  of  strepto- 
cocci. In  the  pandemic  of  1889-90  cases  were  observed,  in  many 
different  places,  of  a  combination  of  influenza  infection  with  strepto- 
coccal invasion,  and  especially  in  Bonn  were  extensive  studies  made 
of  this  form  of  disease.  From  an  examination  of  the  literature  we 
can  see  that  during  the  influenza  period  mention  is  made  much  more 
frequently  of  the  presence  of  streptococci  in  the  inflamed  portion  of 
the  lungs  than  of  Fraenkel's  diplococci.  At  this  time  I  discovered 
and  accurately  described  streptococcus  pneumonia,  a  i)rimary  cellu- 
lar streptococcus  infection.  As  soon  as  the  streptococci  invade  the 
parts  occupied  hy  the  influenza  bacillus  they  excite  this  i)eculiar  in- 
flammation of  the  lungs.  As  this  process  is  of  a  cellular  nature 
and  i)resents  none  of  the  characters  of  a  fibrinous  inflammation,  so 
we  find  the  sj^mptoms  of  streptococcus  with  influenza-bacillus  infec- 
tion accompanied  by  pulmonary  symptoms  recalling  a  i^icture  of  a 
pure  streptoccocus  infection.  We  shall  first  describe  primary  strep- 
tococcus infection  of  the  lungs,  and  then  the  combination  of  this  with 
influenza. 

In  the  year  1887  I  observed  a  series  of  six  cases,  belonging  to  the 
group  of  cellular  pneumonias,  which  ran  an  extraordinarily  pernicious 
course.  In  every  case  there  were  all  the  evidences  of  a  profound  in- 
toxication, and  in  three  death  occurred.  Two  years  later  I  saw  two 
other  cases  in  a  lad  and  his  father.  Then  during  the  influenza  epi- 
demic of  1889-90  I  encountered  a  long  series  of  similar  cases,  and  six 
more  in  1890  after  the  epidemic  had  died  out.  In  1891  I  saw  three, 
of  which  two  ended  fatally.  In  the  winter  of  1893-94  I  saw  five  cases, 
two  of  them  in  j^atients  in  the  hospital  under  treatment  for  other  dis- 
eases; these  differed  essentially,  by  reason  of  their  wholly  benign 
course,  from  the  cases  I  had  previously  seen. 

A  woman,  28  years  old,  entered  the  hospital  on  December  24th,  1893, 
with  a  history  of  a  sudden  seizure  with  headache,  sore  throat,  and 
chills  three  weeks  before,  and  sharp  pain  in  the  left  side  one  week  be- 
fore. Percussion  gave  dulness  over  a  wide  area  on  the  left  side  below 
over  approximately  the  lower  half  of  this  lobe.  Auscultation  revealed 
bronchial  breathing  with  very  fine  crepitant  rales;  the  respiration 
was  rapid,  the  pulse  was  small  and  weak,  and  a  deep  inspiration 
caused  pain.  The  temperature  was  not  elevated — most  of  the  time, 
indeed,  it  was  subnormal.  During  the  next  four  days  the  dulness 
diminished,  the  rales  became  moister,  and  expectoration  Avas  more 
profuse;  ten  days  later  there  was  no  dulness,  but   crepitant  rales 
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were  still  audible.  Four  weeks  after  aclmissiou  the  patient  was  dis- 
cliarged  cured.  As  influenza  prevailed  at  the  time  it  was  thought 
this  might  be  a  grij^pal  pneumonia,  but  examination  of  the  sputa 
revealed  only  strej^tococei  and  neither  diplococci  nor  influenza  bacilli. 
On  January  17th,  when  the  expectoration  had  already  become  very 
scanty,  no  more  strei)tococci  could  be  discovered,  but  only  a  few 
short,  thick  bacilli  arranged  in  chains  or  aggregated  in  masses. 

On  January  15th,  1894,  a  patient,  34  years  of  age,  who  had  been 
in  the  hospital  nearly  three  years  with  chronic  myelitis,  was  seized 
with  spasmodic  pains  in  the  back  and  legs,  headache,  general  malaise, 
and  a  feeling  of  exhaustion.  On  January  18th  it  was  ascertained 
that  he  had  had  several  chills  during  the  night,  and  an  examination 
of  the  chest  revealed  dulness  and  crepitant  rales  over  the  right  upper 
lobe  both  in  front  and  behind;  the  respiratory  murmur  was  weak- 
ened here,  but  throughout  the  rest  of  the  thorax  the  physical  signs 
were  absolutely  normal.  There  was  little  cough,  and  expectoration 
was  wholly  absent  the  first  day.  On  the  third  day  of  the  disease  the 
process  invaded  the  right  lower  lobe  posteriorly,  the  left  lung  still 
remaining  free ;  at  the  same  time  there  was  a  scanty,  thick,  yellow, 
i:»urulent  expectoration.  On  the  fifth  day  there  was  fine  crepitation 
over  the  right  middle  lobe,  and  the  patient  was  visibly  weaker.  The 
following  night  there  was  a  profuse  sweat,  accompanied  by  cyanosis, 
and  the  pulse  rose  to  120.  The  consolidated  areas  remained  relatively 
about  the  same  until  the  beginning  of  February,  when  numerous 
crepitant  and  subcrepitant  rales  became  audible  and  the  lungs  cleared 
up  perfectly.  Uji  to  the  middle  of  this  month,  however,  night 
sweats  occurred  repeatedly  and  reduced  the  patient's  strength  alarm- 
ingly. From  the  15th  to  the  21st  of  Januar}^  the  temperature  rose 
gradually  to  39.7°  C.  (103.5'^  F.),  and  then  gradually  sank  to  normal 
during  the  following  six  days  and  there  remained.  From  the  third 
day  of  the  disease,  when  expectoration  first  appeared,  to  the  middle 
of  February  the  sputa  were  regularly  examined  bacteriologically. 
The  very  first  microscopical  examination  showed  the  i)resence  of 
streptococci  in  large  numbers,  and  agar  cultures  gave  streptococci 
only.  No  influenza  bacilli  could  be  seen  under  the  microscope,  nor 
could  they  be  discovered  in  cultures  grown  on  media  specially  jjre- 
pared  with  pigeon's  blood.  For  a  few  days  during  the  course  of 
the  disease  a  few  staphylococci  were  found  in  cultures  but  they  dis- 
appeared later,  pure  cultures  of  streptococci  only  being  obtained  dur- 
ing the  later  period  of  the  pneumonia. 

Three  other  cases  of  the  same  sort  were  observed,  two  in  hospital 
and  one  outside  in  an  entirely  different  quarter  of  the  city.  In  all, 
examination  of  the  sputa  showed  the  presence  of  streptococci  only. 

We  are  forced  to  admit,  therefore,  that  inflammation  of  the  lungs 
as  of  the  bronchi  may  be  excited  by  streptococci.  The  inflammation 
is  of  a  cellular,  not  a  croupous,  character,  and  lobular,  not  lobar.  In 
all  my  cases  it  was  found,  eitlier  clinically  or  on  the  jDost-mortem 
table,  that  tliere  were  multii)le  areas  of  consolidation,  although  some- 
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times  nmny  small  ones  had  eventually  run  together  to  form  one  of 
some  size.  It  is  seldom,  however,  that  the  infiltration  is  pseudo- 
lobar  in  extent,  for  usually  iDortions  at  least  of  the  affected  lobe 
remain  free. 

To  the  naked  eye  the  lesions  show  changes  in  color  and  consis- 
tence. Thej  are  seen  on  the  cut  surface  as  reddish  patches,  with 
irregular,  jagged  contour,  dotted  here  and  there  with  grayish  points 
and  splashes.  The  bronchial  tubes  are  open  or  only  here  and  there 
occluded.  Under  the  microscojje  these  areas  are  seen  to  be  lobular 
in  extent  and  having  the  character  of  an  acute  interstitial  pneumonia 
with  loose  exudation  in  the  alveoli,  chiefly  of  a  catarrhal  nature  and 
with  only  an  occasional  admixture  of  fibrin.  The  alveoli  are  filled 
with  fluid  containing  large  and  small  squamous  and  round  cells.  An 
increase  in  connective  tissue  is  seen  round  the  vessels  and  bronchi. 

As  regards  the  cure  of  the  disease,  I  have  shown  in  i)revious 
articles  that  we  may  have  actual  epidemics  of  pernicious  cases ;  again, 
as  in  the  cases  detailed  above,  the  disease  m&j  be  of  a  benign  char- 
acter, or  finally  it  may  run  a  subacute  or  actually  chronic  course. 

Acute  pernicious  streptococcus  pneumonia  may  resemble  typhoid 
fever  or  septicaemia;  some  cases  have  actually  been  mistaken  for 
typhoid  fever  without  intestinal  symptoms.  These  acute  cases  vary 
greatly,  as  we  have  seen,  as  regards  prognosis.  In  some  cases, 
notably  those  occui'ring  in  1893-94,  the  resemblance  of  the  symptoms 
and  course  to  those  of  influenza  was  most  striking.  We  shall  return 
to  this  resemblance  later. 

The  subacute  and  chronic  cases  are  especially  interesting  in  that 
they  offer  a  very  striking  similarity  to  pulmonary  tuberculosis.  We 
can  readily  understand  this  when  we  consider  the  physical  signs  of  the 
two  affections,  but  there  is  also  a  close  resemblance  in  the  general 
symptoms.  The  irregular  and  usually  not  very  elevated  tempera- 
ture curve,  the  weakness  of  the  heart  and  rapidity  of  the  i)ulse,  the 
frequent  night  sweats,  the  marked  disturbances  of  nutrition,  all  these 
render  the  differential  diagnosis  so  uncertain  that  we  are  able  to 
determine  this  point  only  by  an  examination  of  the  sputa  or  by  an 
injection  of  tuberculin.  Three  j^ears  ago  I  had  a  patient  with  acute 
streptococcus  pneumonia.  I  had  followed  the  disease  from  the  start 
and  always  in  repeated  examinations  of  the  sputa,  and  once  of  the 
pulmonary/  infiltration  itself  through  an  exj)loratory  puncture,  had 
found  only  streptococci,  never  tubercle  bacilli.  After  the  acute  stage 
had  j)assed  cough  and  expectoration  persisted  for  a  long  time,  and 
retraction  of  the  chest  took  place  on  the  affected  side.  Those  of  my 
colleagues  who  were  familiar  with  this  case  were  always  doubtful  of 
m}^  diagnosis,  but  eventually  perfect  recovery  ensued  and  the  retrac- 
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tion,  which  had  lasted  for  months,  disapj^eared  complete!}'.  I  have 
also  treated  other  cases  of  the  same  kind,  some  of  which  had  been 
diagnosed  as  tuberculous,  and  the  patients  were  naturally  overjoyed 
to  learn  that  their  disease  was  not  consumption.  In  these  cases  ex- 
cellent results  have  been  obtained  by  the  use  of  guaiacol  or  creosote. 

Wassermann  has  also  described  cases  of  streptococcus  infection 
of  the  lungs  in  which,  however,  the  severe  acute  general  symptoms 
were  entirely  wanting  and  the  prognosis  was  good  throughout ;  these 
ran  a  subacute  or  chronic  course  and  sometimes  assumed  exactly  the 
picture  of  a  tuberculosis.  In  all  of  Wassermann's  cases  the  patients 
had  been  sent  to  him  under  the  belief  that  they  were  tuberculous. 
The  disease  began  with  purely  subjective  symptoms,  a  distaste  for 
work,  and  an  actual  inability  to  perform  the  ordinary  daily  tasks,  al- 
ternating sensations  of  heat  and  cold,  pain  in  the  chest,  cough,  and 
often  night  sweats ;  at  the  same  time  there  was  a  notable  f alling-off 
in  flesh.  The  localization  of  the  disease  varied,  but  it  was  usually 
found  at  the  apices.  The  signs  elicited  by  percussion  and  ausculta- 
tion were  very  similar  to  those  obtained  in  tuberculosis.  The  tem- 
perature was  somewhat  peculiar  and  was  characterized  by  an  exces- 
sive irregularity,  rising  suddenly  at  any  time  of  day,  often  with  a 
chill  and  frequently  without,  remaining  at  a  greater  or  less  elevation 
for  an  altogether  indefinite  period  but  always  with  sharp  oscillations, 
and  falling  again  unexpectedly,  showing  the  jagged  and  peaked  out- 
line of  the  streptococcus  temperature-curve. 

The  character  of  the  expectoration  is  especially  worthy  of  note. 
In  some  cases  there  is  quite  a  profuse  expectoration,  jjointing  to  a 
participation  of  the  bronchial  tubes  in  the  inflammatory  process  or  to 
the  existence  of  a  pulmonary  abscess ;  on  the  other  hand,  cases  occur 
in  which  the  expectoration  is  slight  or  wholly  absent.  The  latter  is 
the  condition,  according  to  both  Wassermann's  experience  and  my 
own,  in  the  majority  of  cases,  and  when  there  is  no  expectoration 
whatever  our  only  means  of  making  an  absolutely  certain  diagnosis 
is  wanting.  This  fact  argues  strongly  in  support  of  my  contention 
from  the  first  that  we  have  to  do  here  with  an  immediate  primary 
disease  of  the  pulmonary  tissue  itself  caused  by  the  infectious  agent, 
with  that  sort  of  a  disease  which  has  led  me  to  describe  streptococcus 
pneumonia  as  a  cellular  pneumonia.  This  cellular  character  of  the 
anatomical  changes  it  is  which  explains  their  j)ersistence,  and  also 
the  fact  that  they  seldom  disappear  without  leaving  cicatricial  tissue 
behind;  the  lesion  is  not  a  superficial  one,  like  that  of  fibrinous 
pneumonia,  but  is  an  interstitial  one. 

If  we  are  compelled  to  establish  a  differential  diagnosis  from  the 
physical  signs  alone,  we  shall  be  aided  by  remembering  that  in  strep- 
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tococcus  infection,  more  often  than  in  tuberculosis,  extensive  portions 
of  tlie  lung  substance  will  be  found  in  the  same  condition.  Also  I 
find  more  frequently  in  streptococcus  infection  crepitant,  not  sono- 
rous, rales  over  extensive  areas,  while  the  dulness  is  less  pronounced 
than  in  tuberculosis. 

It  has  been  said  above  that  cases  of  acute  streptococcus  infection 
as  well  as  the  acute  exacerbations  of  the  chronic  form  often  bear  an 
astonishing  reseml>lance  to  influenza.  Some  of  the  cases  occurred  in 
the  midst  of  an  influenza  epidemic  and  were  at  first  supposed  actually 
to  be  cases  of  influenza.  Now  that  we  are  fortunately  able  to  recog- 
nize pulmonary  influenza  with  certainty  by  the  discovery  of  the 
si^ecific  microorgansms  in  the  sputum,  those  cases  of  streptococcus 
pneumonia  are  shown  to  be  such  by  the  discovery  of  streptococci  in 
the  sputum  and  the  repeated  failure  to  detect  influenza  bacilli  in  the 
same.  Keasoning  from  mj'  present  experience,  I  have  no  doubt  that 
ver}'  many  of  these  streptococcal  inflammations  occurring  during  the 
winter  of  1889-90  were  incorrectly  diagnosed  as  grippal  pneumonia. 
This  would  smooth  awa}'  manj^  ai:)parent  contradictions ;  it  would  ex- 
plain the  curious  fact  that  in  some  places  large  numbers  of  strepto- 
cocci were  found  in  nearly  every  case  examined  bacteriologically, 
while  in  other  cities  or  other  hospitals  in  the  same  city  dii>lococci 
were  found  to  be  the  active  agents  in  the  causation  of  the  disease. 

The  difliculty  of  ditferentiating  streptococcal  inflammation  of  tlie 
lungs  from  gripj^al  pneumonia  is  greatly  increased  by  the  fact  that 
not  only  the  physical  symptoms  but  also  tlie  lesions  may  be  the 
same  in  the  true  affections,  and  we  are  therefore  thrown  back  on  a 
bacteriological  diagnosis. 

Grippal  pneumonia  arises  most  frequently  in  conse(iueuce  of  an 
entrance  of  the  influenza  bacillus  into  the  alveoli  through  the  bronchi. 
Whether  the  same  may  occur  in  the  case  of  strei)tococcal  pneumonia 
we  cannot  say,  but  we  know  that  this  is  not  always  the  mode  of 
entrance  of  the  causal  microorganism. 

Streptococcal  pneumonia  is  proven  by  the  facts  of  its  occurrence 
to  be  contagious.  Whether  influenza  prepares  the  soil  for  the  strep- 
tococcus or  whether  there  is  some  other  reason,  it  is  a  fact  that  strep- 
tococcal jineumonia  is  more  common  during  an  epidemic  of  influenza 
than  at  other  times.  In  my  first  cases  the  course  of  the  disease  was 
most  malignant  in  character,  but  later  I  saw  many  which  ran  a  very 
mild  course,  and  Wassermann  also  found  that  streptococcal  i)neu- 
monia  was  benign  in  character.  Thus  it  appears  that  the  gravity  of 
the  disease  varies  greatly  in  different  epidemics,  due  no  doubt  to  the 
varying  degree  of  virulence  of  the  streptococci. 

It  may  be  asked  on  what  grounds  I  base  my  belief  that  the  cases 
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occ-urring  in  Bonn  during  the  influenza  epidemic  of  1889-90  were 
actually  cases  of  streptococcal  pneumonia  and  that  there  was  not  an 
accidental  contamination  with  streptococci.  But  we  might  also  argue 
that  we  had  no  grippal  pneumonia  at  all,  but  that  all  the  cases  of 
pneumonia  were  streptococcal.  The  influenza  bacillus  had  not  been 
discovered  at  that  time.  I  am  quite  certain,  however,  that  at  least  in 
Bonn  there  was  a  mixture  of  streptococcal  and  grippal  infection,  thai 
in  fact  we  had  a  true  epidemic  mixed  infection.  In  two  of  my  cases 
it  was  shown  unmistakably  that  pure  streptococcal  inflammation  of 
the  lungs  may  occur  in  the  midst  of  an  influenza  epidemic,  but  it  can- 
not be  possible  that  all  tlie  cases  occurring  in  Bonn  in  1889-90  were 
only  of  streptococcal  infection  and  not  iuilueuza ;  and  I  am  even  less 
inclined  to  admit  this  jjossibility  since  I  had  under  my  eye  in  some 
cases  what  were  probably  influenza  bacilli.  Pfeiffer  writes  in  his 
work  on  the  etiology  of  influenza  that  smear  cultures  made  from  the 
secretion  covering  the  mucous  membrane  of  the  larj-nx  and  trachea 
usually  showed  a  mixture  of  various  bacteria,  streptococci,  Fraenkel's 
diplococci,  etc.,  but  that  very  regularly  among  them  were  found  the 
influenza  bacilli  in  far  the  greatest  number.  In  the  bronchi  the  ad- 
mixture with  other  bacteria  became  less  and  less  noticeable,  and  in  tlie 
purulent  contents  of  the  finer  bronchial  twigs,  as  also  in  the  pulmonary 
substance,  the  influenza  bacilli  alone  were  found.  I  can  confirm  this 
statement  b}'  the  results  of  my  latest  investigations,  and  precisely 
for  that  reason  do  I  maintain  that  the  streptococci  which  I  obtained 
from  the  pneumonic  areas  through  exploratory  j)uncture,  often  in  the 
very  earliest  stage  of  the  local  pulmonary  inflammation,  'are  not  to  be 
looked  upon  as  accidental  intruders  of  no  signiflcance  as  regards  the 
character  of  the  inflammation,  especially  not  when,  as  in  nearly  all 
the  cases,  only  streptococci,  and  no  diplococci  or  other  ordinary 
bronchial  bacteria,  were  found. 

Since  the  i:)ublication  of  Pfeiffer 's  discovery  I  have  examined 
again  all  my  preparations  of  the  strei)tococcus  pneumonias  occurring 
during  the  course  of  the  influenza  ei)idemic.  I  find  in  them  the 
same  condition  in  the  bronchi,  the  collections  of  pus,  the  raising  up  of 
the  epithelium,  the  thickenng  of  the  wall,  while  in  other  bronchi  no 
changes  whatever  had  taken  place.  In  the  pulmonary  tissues  there 
were  thickening,  increase  of  connective  tissue,  an  increase  in  the 
width  of  the  septa,  an  infiltration  with  round  cells,  and  in  many 
alveoli  an  exudate  poor  in  fibrin  but  rich  in  cells,  as  in  pure  influ- 
enza. But  the  stain  which  I  used  at  that  time  was  not  suited  to  the 
differentiation  of  influenza  bacilli. 

As  stated  above,  I  am  convinced  of  the  contagiousness  of  strepto- 
coccus pneumonia.     In  my  first  series  there  fell  ill  a  mother,  then  the 
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son,  then  a  female  relative  who  was  acting  as  nurse;  a  male  nurse, 
a  nursing  sister,  and  the  clergyman  who  had  visited  the  latter;  in  the 
second  series  were  a  father  and  son ;  in  the  third,  a  man  and  his  wife 
and  the  physician  who  had  attended  them.  The  many  cases  which 
I  saw  in  the  first  influenza  epidemic  often  occurred  in  groups ;  for 
example,  there  were  four  severe  cases  on  a  farm  in  the  persons  of  a 
mother,  her  daughter,  her  son,  and  the  wife  of  the  latter;  the 
daughter  died,  the  others  recovered  after  a  long  illness.  Many  took 
sick  in  the  hospital  after  other  patients  had  been  admitted.  It  may 
be  asserted  that  the  influenza  was  the  actual  basal  disease  in  these 
cases,  but  in  that  case  the  streptococcus  infection  must  have  been 
added  to  it.     The  streptococcus  disease  must  therefore  be  contagious. 

Peculiar  Forms  of  Pneumonia. 

Between  the  pneumonias,  hitherto  discussed,  it  is  possible  to 
trace  a  certain  etiological  relation  as  a  basis  of  classification.  Thus 
the  group  of  j^neumonias  jjroduced  only  by  the  in'eseuce  of  the  in- 
fluenza bacillus  is  self-evident,  also  that  produced  by  the  diplococ- 
cus  pneumonia,  and  finally  the  complication  of  influenza  with  strep- 
tococcus pneumonia.  This  does  not,  however,  exhaust  the  various 
forms  of  pulmonary  inflammation  occurring  in  influenza.  There  are 
other  pulmonary  diseases,  which  are  mentioned  by  some  authors  as 
peculiar  forms  of  influenza  pneumonia,  which  should,  however,  prob- 
ably be  more  correctly  looked  upon  as  mixed  infections,  leaving  un- 
decided whether  they  have  originated  as  mixed  infections  in  the  be- 
ginning, or  Avhether  the  foreign  bacilli  have  only  been  added  to  the 
influenza  bacilli  in  the  course  of  the  disease. 

Septic  and  putrid  pneumonias,  gangrene  of  the  lungs,  suppurative 
pneumonias,  abscess  of  the  luugs,  have  been  frequently  observed. 
The  frequent  occurrence  of  circumscribed  pneumonias,  which  ended 
in  abscess,  was  in  a  high  degree  noticeable  during  the  epidemic  of 
influenza.  We  must  differentiate  between  two  groups  of  the  affec- 
tions, viz. :  (1)  putrid  pneumonia  and  gangrene  of  the  lung,  originating 
either  idiopathically  or  added  to  a  purulent  bronchitis,  bronchiecta- 
sis, and  similar  grave  affectious  which  had  previously  existed;  and 
(2)  septicopy?emic  affectious  which  complicate  a  primary  deposit  of 
pus  in  some  other  portion  of  the  body.  A  case  of  this  kind  has  been 
minutely  described  by  Krannhals,  which  resembled  both  in  its  course 
and  the  findings  at  the  autopsy  Tinkler's  streptococcus  pneumonia, 
in  which,  however,  the  streiDtococci  were  not  found. 

A  man,  aged  35  years,  formerly  syphilitic,  was  taken  with  a  chill 
on  January  16th,  1890.  There  were  distinct  symptoms  of'influeuza, 
temperature   38.5°    (101.3°),   no    objective   symptoms.     On  January 
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18tli,  stabbing  pains  on  tlie  left  side,  below  the  arch  of  the  ribs,  came 
on;  over  the  left  lung  were  disseminated,  large  and  small  bubbling 
rales.  During  the  following  days  the  catarrhal  symi^toms  increased 
and  there  was  complete  insomnia.  On  the  22d,  the  catarrh  was  also 
noticed  on  the  right  side,  and  slight  icterus  occurred.  On  Janu- 
ary 23d,  dulness  in  the  lower  jjart  of  the  left  side  jjosteriorly  was 
marked,  also  beginning  in  the  lower  part  of  the  right  chest  poste- 
riorly. The  weakness  increased,  and  on  January  2Gtli  the  patient 
died.  At  the  autopsy  both  lungs  presented  changes,  more  advanced 
on  the  left  side ;  the  lower  lobe  was  voluminous  as  in  fibroid  jjneu- 
monia,  firm,  very  brittle,  easily  broken  by  pressure;  on  section  the 
surface  was  seen  to  be  dark  gray,  nearly  smooth,  presenting  only  the 
slightest  indication  of  granular  substance ;  it  was  thickly  dotted  and 
crossed  in  all  directions  by  yellowish  streaks  in  which  the  substance 
of  the  lung  was  of  nearly  fluid  consistence.  On  closer  observation  it 
was  seen  that  the  seemingly  diffuse  lesions  of  both  lower  lobes  were 
due  to  the  confluence  of  numerous  individual  pneumonic  foci,  whose 
central  portions  had  a  yellowish,  softened  appearance,  and  whose  pe- 
riphery was  gray ;  with  this  were  present  small,  sharply  defined  ab- 
scesses, filled  with  a  brownish,  fetid  pus.  The  pulmonary  jjleura  pre- 
esented  a  slight  fibrous,  puriform  deposit  and  about  200  c.c.  of  a  dark 
yellow,  turbid,  bad-smelling  serum.  A  bacteriological  examination 
revealed  cocci,  which  were  not  the  ordinary  pus  microbes,  and  bacilli 
of  extraordinarily  small  size. 

In  another  case  which  ended  fatallj^  with  severe  cerebral  symp- 
toms an  area  of  consolidation,  the  size  of  an  apf)le,  in  whose  vicinity 
the  pleura  showed  whitish,  necrotic  discolorations,  was  found  in  the 
lower  lobe  of  the  right  lung,  occupying  the  free  border  laterally.  On 
section  the  whole  deposit  was  found  to  consist  in  a  great  number  of 
confluent,  broken-down  cavities,  filled  with  a  grayish-green  fetid  pus. 
In  the  pleural  cavity  was  found  a  fetid  seropurulent  exudation  to  the 
amount  of  1,500  c.c.  There  were  highly  fibrinous  purulent  dei^osits, 
but  nothing  else.  Bacteriologically  there  were  found  mainly  staphy- 
lococci, as  well  as  the  rod-shaped  bacteria  which  ]i(iuefy  gelatin. 

The  second  group  of  Krannhals  contains  purulent  but  not  putrid 
pneumonias :  (1)  Acute  abscess  of  the  lungs,  without  or  with  slight 
pneumonic  changes;  (2)  secondary  abscess  of  the  lungs  (complicat- 
ing typhoid  fever) ;  (3)  circumscribed  non-fibrinous  pneumonias 
going  on  to  abscess  formation ;  (4)  abscess  of  the  lungs,  the  result  of 
a  previous  typical  fibroid  pneumonia  going  on  to  diffuse  induration. 
Acute  abscess  of  the  lungs  and  circumscribed  pneumonia  eventu- 
ating in  abscess  formation  are  to  be  looked  upon  as  especially  char- 
acteristic of  the  influenza  period,  particularly  if  they  occur  in  other- 
wise strong  and  previously  healthy  individuals.  As  an  example  the 
following  case  may  Ije  mentioned: 

A  girl,  18  years  of  age,  a  strong  workwoman,  who  had  formerly 
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always  been  healthy,  was*  admitted  December  3d.  She  had  beeii 
takeu  ill  ten  days  before  with  pain  in  the  side,  fever,  dyspnoea ;  no 
bloody  or  rust-colored  sputum.  Diagnosis :  Pneumonia  fibrinosa 
sinistra,  pneumothorax.  Aspiration  of  the  chest  removed  2,100  c.c. 
of  a  thin  pus,  somewhat  tinged  with  blood.  The  patient  died  on 
December  6th.  At  the  autopsy,  evidences  were  found  of  a  slight 
serous  mediastiuitis ;  the  left  pleural  cavity  contained  air  and  puru- 
lent serum.  Both  pleural  surfaces  were  thickly  covered  with  fibri- 
nous purulent  deposits.  The  lung  was  compressed,  carnified.  The 
lower  lobe  contained  posteriorly  and  laterally  an  area,  the  size  of  a 
fist,  consisting  of  a  number  of  small  abscesses  containing  a  greenish, 
non-fetid  pus.  The  largest,  of  the  size  of  a  walnut,  was  situated  very 
superficially  immediately  below  the  pulmonarj'^  ]ileura,  which  pre- 
sented at  this  point  a  whitish  necrotic  discoloration,  and  was  per- 
forated. The  lung  tissue  situated  between  the  abscesses  was  relaxed, 
not  really  consolidated  as  in  pneumonia;  there  was  no  fibrinous 
pneumonia.  On  the  right  side  also  both  pleural  siirfaces  were 
covered  with  fibrinous  de[)Osits.  The  larynx  and  trachea  contained 
bloodj'  mucus,  the  mucous  membrane  of  the  bronchi  showed  dark 
broAvn  areas  of  injection.  The  pus  from  the  abscess  contained  diplo- 
cocci  and  long  cocci  chains,  the  exudate  on  the  pleura  sparse  micro- 
cocci, all  being  nearly  without  exception  streptococci. 

A  second  case  is  similar  to  this  one.  In  the  middle  of  November 
iufluenza  was  contracted;  in  the  beginning  of  December  dyspnoea 
and  cough  appeared,  the  mind  became  clouded,  there  was  cyanosis, 
no  expectoration  was  present;  there  was  a  bilateral  pleuritic  exuda- 
tion, and  both  wrists  were  painful  to  pressure  and  on  movement.  At 
the  post-mortem  examination  a  pleuritic  exudate  of  a  dark-brown 
color  and  very  turbid,  and  fibropurulent  deposits  were  found;  the 
left  lung  was  compressed,  containing  no  air ;  the  centre  of  the  lower 
lobe  revealed  an  abscess  the  size  of  a  cherry,  filled  with  a  dark-green- 
ish-gray  pus ;  there  was  no  consolidation  of  the  lung  tissue  in  its 
vicinity ;  the  left  wrist-joint  contained  a  few  drops  of  greenish  pus. 
The  pus  found  in  the  pulmonary  abscess,  and  the  wrist-joint  con- 
tained a  great  number  of  strept(icocci.  We  may  i)robably  take  for 
granted  in  both  cases  that  a  circumscribed  pneumonia  had  preceded 
the  formation  of  the  abscess. 

Similar  cases  have  been  frequently  described,  in  which  was  found 
a  single  circumscribed  pneumonic  deposit,  situated  on  the  border 
of  a  lobe  of  the  lung,  going  on  to  abscess  formation  with  a  cellular 
alveolar  exudation,  and  in  which  the  greatest  probability  existed  that 
the  affection  had  resulted  from  a  catarrhal  peripleuritis,  in  which 
streptococci  and  staphylococci  were  i)resent. 

When  in  other  cases  the  pulmonary  abscess  has  developed  after  a 
fibrinous  pneumonia  had  passed  into  diffuse  induration,  we  may  as- 
sume that  suppuration  has  been  caused  either  directly  by  the  influ- 
enza bacillus,  or  by  a  mixed  infection  which  was  induced  by  the 
influenza. 
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The  frequency  of  the  formatiou  of  abscess  aud  gangrene  at  the 
termination  of  an  influenza  j)neuinouia  lias  been  substantiated  in  lite- 
rature by  a  great  many  observations.  Pfeiffer  aud  Weichselbaum 
noticed  in  influenza  an  accumulation  of  round  cells  in  man}'  small 
portions  of  the  lungs  in  the  j)eri bronchial  and  interalveolar  connective 
tissue,  combined  with  necrosis  and  suppuration.  Thej^  regarded 
these  lesions  as  very  small  abscesses;  thus,  the  formation  of  large 
abscesses,  which  have  been  designated  as  purulent  pneumonias,  is 
also  intelligible.  Ribbert  and  Marchaud  emphasize  the  inclination 
of  the  pneumonias  of  influenza  to  necrotic  changes  and  the  formation 
of  abscesses;  Zenker  aud  Rhyner  have  observed  abscesses  and  gan- 
grene of  the  lungs,  following  fibrinous  pneumonia  due  to  influenza. 
Leichtenstern  mentions  five  cases  of  abscess  and  two  of  gangrene  of 
the  lung  following  grippal  pneumonia,  and  even  at  that  time  laid 
stress  on  the  surprising  fact  that  every  one  of  these  seven  cases  oc- 
curred in  young  and  previously  healthy  joersons.  Hitzig  in  one  case 
found  the  specific  influenza  bacilli  in  the  pus  of  an  abscess. 

As  regards  the  symptoms  which  are  thereby  caused,  we  must  bear 
in  mind  all  the  changes  which  are  usually  found  in  gangrene  and  ab- 
scess formation  of  the  lung.  The  grave  febrile  course  of  the  disease, 
the  periodical  evacuation  of  large  quantities  of  pus,  the  intercurrent 
hemorrhages  which  are  at  times  very  profuse,  and  the  advent  of 
pneumothorax,  are  symptoms  which  are  not  characteristic  of  influ- 
enza. In  two  cases  reported  by  Leichtenstern  a  unilateral  i)neumo- 
thorax  suddenly  appeared  in  strong,  youthful  individuals  at  the 
height  of  the  influenza  j)rocess,  accompanied  by  severe  spasmodic 
cough.  The  autopsy  in  one  case  showed  that  no  inflammatory  proc- 
ess or  abscess  was  present  in  the  lung.  The  compressed  lung  on 
being  inflated  did  not  reveal  the  point  of  rupture,  so  that  Leichten- 
stern took' for  granted  in  these  cases  that  the  violent  paroxysms  of 
cough  had  in  the  first  instance  caused  a  vesicular  or  subpleural  em- 
physema, probably  under  the  favoring  influence  of  the  i:)ulmonary 
hypersemia,  and  that  the  pneumothorax  had  taken  place  through  the 
mixture  of  an  emphysema  vesicle,  an  occurrence  which  Leichtenstern 
compjires  to  the  similar  changes  which  permit  the  j)assage  of  gas 
into  the  abdominal  cavity  through  imperceptibly  small  injuries  to 
the  intestine. 

Frequency  of  Pue^mionia  in  Iivfluenza. 

From  all  that  has  been  said  of  the  pneumonias  of  influenza  we 
may  see  tliat  the  diagnosis  is  in  many  cases  very  difficult.  Some 
observers  look  upon  even  the  smallest  deposits  in  the  lung  as  pneu- 
monic; others  again  diagnose  a  pneumonia  only  when  marked  dulness 
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is  present.  This  in  itself  is  a  sufficient  reason  for  tlie  great  discrep- 
ancy in  tlie  number  of  cases  of  influenza  pneumonia  reported  by 
difl'erent  observers.  Aside  from  this,  however,  we  cannot  doubt  that 
in  different  localities,  in  other  words,  in  different  circumscribed 
epidemics,  the  number  of  cases  of  pneumonia  complicating  influenza 
varied  greath' .  Just  as  it  msuy  happen  that  in  one  city  the  dij^lo- 
cocci  preferably  accompauj'  the  influenza,  and  cause  all  the  symptoms 
of  disease  which  are  natural  to  them,  and  in  other  localities  the  strep- 
tococci accompany  the  influenza  almost  invariably,  so  there  must  have 
been  localities  in  which  mixed  infections  and  their  consequent  pneu- 
monias have  made  their  appearance  in  varying  form  and  in  varying 
number.  It  is  therefore  hardly  of  any  value  to  state  an  average  num- 
ber for  the  frequency  of  pneumonia,  but  it  will  be  interesting  to  pre- 
sent some  examples  of  the  great  disparity  iu  the  figures. 

In  the  official  report  from  Bavaria  the  statements  from  the  different 
medical  districts  vary  between  0.4  and  21  i)er  cent.  In  Saxony  the 
figures  vary  between  0.5  and  15  per  cent.  From  these  widely  differ- 
ent figures  then  we  obtain  an  average  of  5  or  7  per  cent.  This  figure 
is  corroborated  by  the  statistics  of  Litten,  who  met  with  from  6  to 
8  per  cent,  on  an  average.  The  records  from  Switzerland  gave  for 
3,230  cases  of  influenza,  93  cases  of  pneumonia,  or  2.8  x^er  cent.  An 
extraordinarily  low  figure  is  given  by  Fleischer  for  Erlangen,  namely, 
in  543  cases  of  influenza  ouh'  3  of  jtneumonia.  Coler's  figures  for  the 
Prussian  army  are  also  extraordinarily  small,  for  out  of  34,550  cases  of 
influenza  there  were  only  219  of  pneumonia,  or  0.6  per  cent.  In  the 
statistics  for  the  entire  army  he  found  55,263  cases  of  influenza  and 
534  of  pneumonia,  or  a  little  less  than  one  1  per  cent.  The  statistics 
of  hosj)itals  give  us  a  \erv  much  higher  proportion  of  cases  of  pneu- 
monia, for  the  reason,  doubtless,  that  pneumonia  j)atients  especially 
seek  admittance  to  the  hospitals  iu  times  of  influenza.  In  the  City 
Hospital  in  Cologne,  24  per  cent,  is  recorded;  in  the  Hotel  Dieu  at 
Paris,  22  per  cent. ;  in  Friedrichshain,  22  per  cent. ;  in  Hamburg,  17 
per  cent. ;  in  Nuremberg,  12  per  cent. ;  in  Freiburg,  11.8  per  cent. 
Lower  figures  are :  In  Riga,  4  per  cent. ;  in  Munich,  4  per  cent. ;  in 
Leipsic,  4  per  cent. ;  in  Magdeburg,  3  per  cent. 

The  mortality  is  greater  in  the  pneumonia  of  influenza  than  iu 
ordinary  uncomplicated  pneumonias.  The  German  collective  investi- 
gation xjlaced  the  mortality  at  about  17  per  cent.  In  the  City  Hos- 
pital iu  Cologne  it  was  found  to  be  30  per  cent. ;  in  Riga,  43.9  per 
cent. ;  in  Boston,  29.45  per  cent. 
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Diseases  of  the  Pleura. 

We  have  gathered  the  information  during  the  influenza  epidemic 
that  as  a  sequel  to  tlie  pulmonary  affection  the  jjleura  is  frequently 
also  involved,  and  as  Pfeiffer  found,  in  one  case  of  influenza  jjneu- 
monia,  that  the  jiurulent  dei:)osit  on  the  surface  of  the  lAenra,  was 
thoroughly  saturated  with  influenza  bacilli,  the  possibility  of  the 
causation  of  pleuritis  by  the  influenza  bacillus  is  thus  demonstrated. 
On  the  other  hand  it  cannot  be  doubted  that  a  great  number  of  the 
pleuritic  affections  occurring  during  the  prevalence  of  influenza  are 
produced  by  a  mixed  infection. 

As  to  the  frequency  with  which  the  pleura  is  affected  we  find  that 
it  occurs  as  a  sequel  in  pneumonia,  according  to  the  tabulation  of 
the  collective  investigation  in  Germany,  in  from  12  to  33  per  cent, 
of  the  cases.  If  we  examine  into  the  frequencj^  with  which  exuda- 
tive pleuritis  occurs,  we  meet  with  statements  of  some  value  in 
Krannhals,  who  found  this  infection  of  the  pleura  during  influenza 
present  in  12  cases  out  of  220 ;  in  87  cases  in  the  hospital  an  effusion 
in  the  pleura  was  present  in  7,  so  this  should  not  be  looked  upon  as 
an  insignificant  complication.  The  exudation  in  these  cases  was  as  a 
general 'rule  serofibrinous,  but  was  purulent  in '6  cases.  A  radical 
operation  had  to  be  performed  in  5  cases,  3  of  which  recovered,  and 
2  ended  in  "death  on  account  of  other  organic  affections.  Krannhals 
is  thus  of  the  opinion  that  exudative  pleuritis  complicates  inflam- 
matory- affections  of  the  lung,  during  the  existence  of  the  influenza 
epidemic  more  frequently  than  at  other  times.  We  must  of  course 
bear  in  mind,  in  this  conclusion,  that  just  such  cases  attract  attention 
to  themselves  in  which  the  affection  of  the  x^leura  jilays  an  important 
role  in  the  symptomatology  of  the  disease.  It  is  difiicult  to  decide 
how  frequently  on  the  whole  the  pleura  is  involved  in  tlie  pneumonic 
affection.  Regarding  this  condition  it  has,  however,  been  especially 
noted  that  during  the  prevalence  of  influenza  severe  i)leuritic  affec- 
tions make  their  appearance.  Krannhals  has  proved  by  figures  the 
frequent  occurrence  of  i)leuritic  affections,  and  a  tabulation  of  the 
cases  treated  in  the  hospital  at  Riga  during  a  number  of  years  gives 
the  following  results : 


Year. 

Pleuritis 

serosa. 

Pleuritis 
purulenta. 

Total. 

Year. 

Pleuritis 
serosa. 

Pleuritis 
purulenta. 

Total. 

1884. . . 
1885. . . 
1886. . . 

17 
15 
20 

14 
25 
20 

31 

40 
40 

1887. . 
1888. . 
1889. . 

18 
26 
32 

15 
21 
39 

33 

47 
71 
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The  increase  in  the  frequency  of  pleuritis  has  also  been  made  evi- 
dent on  the  post-mortem  table,  as  shown  by  the  following  table  of 
Krannhals : 


Pleuritis  serosa. 


Idiopathic. ... 
In  pneumonia 
In  tuberculosis 


July  1,1887, 
to  June  30, 


July  1,18 
to  June  .• 

1889. 


July  1,1889, 

to  June  30, 

1890. 


12 


Pleuritis  purulenta. 


July  l,188r, 
to  June  30, 

1888. 


Idiopathic 

Metapneumonic 

SepticopytBmic 

In  pulmonary  abscess  and  gangrene 
In  tuberculosis 


2 
1 
3 

4 
8 

18 


July  1.1888. 
to  June  30, 

1889. 


July  1,1889, 

to  June  80, 

1890. 


25 


The  observations  of  this  investigator  have  also  shown  that  the 
number  of  cases  of  pleuritis,  as  far  as  they  are  taken  from  the  hos- 
pital material,  are  divided  in  such  a  manner  as  to  time  that  of  seventy- 
one  cases  in  the  year  1889,  twenty-nine,  that  is  to  say  nearly  one-half, 
occurred  in  the  months  of  November  and  December.  In  the  first  half 
of  the  year  1890  a  whole  series  of  pleuritic  emphysemas  originating 
during  the  epidemic  of  influenza  had  to  be  operated  on.  Although 
one  may  at  any  rate  hold  the  opinion  regarding  the  purulent  affec- 
tions of  the  pleura  which  have  occurred  in  the  course  of  a  pneumonia, 
that  these  secondary  changes  were  not  connected  with  the  influenza, 
we  are  bound  to  regard  the  primary  affections  of  the  pleura,  and  es- 
pecially the  purulent  forms,  as  being  in  close  relationship  with  the 
influenza  infection.  A  whole  series  of  jmrulent  emphysemas  of  the 
pleura  has  been  observed  without  the  occurrence  of  a  lesion  and  with- 
out the  presence  of  tuberculosis,  in  which  a  pulmonary  affection  could 
be  demonstrated  neither  clinically  nor  anatomically,  from  which  the 
pleuritis  could  have  taken  its  origin.  Very  frequently  it  involved 
young  and  strong  persons. 

So  far  as  the  bacteriological  findings  of  these  cases  of  empyema 
are  Concerned,  the  streptococcus  pyogenes  is  undoubtedly  the  most 
frequent  cause.  As  it  has  been  found  in  Bonn  in  purulent  pleural  exu- 
dates, so  also  has  its  continued  presence  been  demonstrated  by  Krann- 
hals in  Kiga  in  nineteen  cases  of  primary  empyema.  In  the  meta- 
pneumonic empyemas  the  streptococcus  is  sometimes  found  alone,  in 
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other  cases,  however,  associated  with  the  staphylococcus;  in  still 
other  cases  the  staphylococcus  is  found  alone.  In  cases  in  which 
the  exudate  existed  contemx^oraneously  with  pulmonary  abscesses 
Krannhals  has  also  demonstrated  the  j)resence  at  times  of  the  strep- 
tococcus and  at  other  times  of  the  staphylococcus  albus  and  cit- 
reus.  In  one  case  in  which  a  fibrinous  pneumonia  existed,  he 
was  able  to  demonstrate  in  the  exudate  the  i)neumococcus  of  Fraen- 
kel,  besides  the  streptococci.  The  pus-x)roducing  cocci  therefore 
were  found  most  frequently,  and  among  these  the  streptococcus  pyo- 
genes plays  the  most  j)rominent  role.  The  observations  of  other 
investigators  also  prove  that  an  affection  of  the  pleura  may  follow, 
Avithout  the  occurrence  of  a  pneumonia,  in  the  course  of  an  influenza 
bronchitis.  We  must,  however,  note  here  that  the  pneumonic  symp- 
toms during  influenza  are  of  such  a  nature  that  they  may  be  easily 
overlooked;  Kunclrat,  Kahler,  Weichselbaum,  Netter,  and  Major  have 
described  a  purulent  pleuritis  following  the  bronchitis  of  influenza. 

Leichtenstern  dwells  with  especial  emphasis  on  the  fact  that  there 
exists  an  extraordinarily  grave,  usually  latent  form  of  acute  primary 
grippal  pleuritis,  which  comes  on  nearly  simultaneously  with  the 
attack  of  influenza,  more  frequently  ai)pearing  on  the  second  or  third 
day  of  the  attack ;  it  sets  in  with  a  chill  and  a  high,  continued  fever, 
leading  at  once  to  severe  dyspnoja  and  cyanosis.  In  a  short  time 
rapidly  increasing,  not  infrequently  bilateral,  dejiosits  of  most  char- 
acteristic nature  are  formed.  The  fluid  under  these  circumstances  is 
turbid,  seroi)urulent,  of  a  peculiar  dull-yellow  color.  Leichtenstern 
has  demonstrated  the  fact  in  a  number  of  sections  that  this  pleuritis 
exudativa  acutissima  grippalis  is  a  primary  one,  that  is  to  say,  leav- 
ing aside  the  grave  diffuse  bronchitis  and  the  pulmonary  hyperemia, 
that  it  occurs  without  the  presence  of  inflammatory  infiltrations  of 
the  lung  tissue.  The  exudate  having  the  above-mentioned  jDeculiar 
macroscox)ic  (lualities,  produced  bacteriologically  a  joure  culture  of 
enormous  quantities  of  streptococci.  Among  the  symptoms  which 
are  produced  by  the  onset  of  this  pleuritic  affection,  great  dj^spnoea 
is  especially  to  be  mentioned.  After  a  bronchitis  has  come  into  ex- 
istence, which  in  itself  readily  causes  diflicult  breathing  in  influenza, 
the  dyspnoea  is  increased  in  an  astonishing  manner  by  the  inter- 
currence  of  the  pleuritic  affection,  so  that  verj-  strong,  youthful  in- 
dividuals are  sometimes  suddenly  taken  off  by  this  complication. 
As  we  are  not  able  to  find  an  explanation  for  this  extreme  dyspnoea 
in  the  mechanical  changes  alone,  we  have  to  deal  here  probably  with 
an  increased  action  of  some  poison. 

Besides  these  exudative  inflammatory  forms  of  pleuritis,  we  also 
meet  with  a  dry  inflammatory  process  in  this  membrane,  occasionally 
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even  of  an  extraordinary  extent,  so  that  a  friction  sound  can  be  heard 
over  one  wliole  side  of  tlie  chest,  and  occasionally  it  may  even  be  felt 
on  palpation. 

An  extraordinarily  stubborn  course  and  a  rapid  loss  of  strength 
have  in  general  been  met  with  in  the  serofibrinous  effusions  occur- 
ring in  the  course  of  pneumonia.  The  i)urulent  exudates,  which 
occur  during  the  course  of  a  pneumonia,  especially  of  the  croupous 
variety,  have  usually  exerted  a  deleterious  influence  on  the  organism. 
We  are  justified  in  assuming  that  the  termination  is  fatal  in  the  major- 
ity of  cases  in  which  these  complications  have  been  added  to  a  pneu- 
monia, and  even  in  those  cases  in  which  the  affection  was  cured  by 
operation,  it  was  followed  as  a  rule  by  a  very  slow  convalescence. 

Many  cases  of  retraction  of  the  chest  wall  have  been  noted  as  the 
result  of  this  form  of  empyema,  and  periostitis  of  the  ribs  is  also 
mentioned  as  one  of  its  not  infrequent  sequelse. 

Oheonic  Influenza. 

When  I  assert  that  influenza  may  assume  a  chronic  character,  I  do 
not  refer  to  the  fact  that  in  consequence  of  the  anatomical  changes, 
which  have  perhaps  taken  place  through  the  pneumonia  of  influenza 
in  the  lung  tissue  and  in  the  bronchi,  there  gradually  appear  secondary 
conditions,  such  as  catarrhs,  contractions  and  their  consequences.  I 
refer  here  rather  to  the  actual  continuance  of  the  influenza  bacilli,  and 
to  a  resulting  chronic  bronchitis  or  chronic  pneumonia.  Various  au- 
thors, among  them  Pfeiffer,  Wassermann,  Beck,  and  Kruse,  have 
assured  us  that  the  influenza  bacilli  may  repeatedly  be  found  in  the 
sputum  for  weeks  and  months. 

I  have  seen  patients — and  many  a  colleague  will  corroborate  me 
from  liis  own  experience — in  whom,  after  the  influenza  had  passed 
away,  cough  and  expectoration  persisted;  and  without  any  known 
cause,  at  intervals  of  a  few  days  or  a  few  weeks,  the  catarrhal  sj'^mp- 
toms  in  the  bronchi  would  return,  so  that  again  and  again  the  cough 
and  expectoration  would  be  increased,  and  also  frequently  again  de- 
creased without  any  medical  attendance.  These  are  the  cases  also  to 
which  Kruse  refers,  which  he  found  in  Bonn,  where  he  was  in  the 
position  to  follow  individual  cases  for  a  long  period  of  time,  when  he 
says  that  the  influenza  bacilli  in  truth  continue  to  be  found  for  a  long 
time  in  large  quantities  and  in  pure  cultures  in  the  expectoration, 
but  that  the  typical  picture  of  the  disease,  in  sj^ite  of  the  continuance 
of  many  of  the  symptoms,  makes  its  appearance  only  temporarily  or 
perhaps  remains  absent  altogether.  He  was  dealing  here  with  pa- 
tients who  were  affected  with  a  chronic  bronchitis  or  a  small  number 
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of  foci  of  chronic  pneumonia.  Many  of  these  cases  only  temi)orarily 
came  under  my  observation,  as  walking  cases,  while  I  was  able  to 
follow  others  for  weeks  and  mouths  continuously  until  they  were  cured 
or  died. 

Just  as  in  chronic  phthisis,  we  also  meet  in  chronic  influenza  with 
other  bacteria.  I  have  not  met  with  any  chronic  bronchitic  affection 
as  yet  which  was  due  to  a  single  variety  of  bacteria.  It  is  neverthe- 
less possible  that  a  certain  variety  of  bacteria  occupy  the  foreground-; 
it  may  be  the  stabile  variety,  which  harbors  as  a  guest  periodically 
now  one,  now  another  microbic  form. 

Cases  like  this  have  been  clinically  traced  and  bacteriologically 
controlled  for  some  time.  The  general  health  in  these  cases  is  ex- 
tremely variable.  At  times  the  patients  complain  a  great  deal;  at 
others  they  rejjort  joyfully  their  marked  improvement.  The  deposits 
are,  however,  still  present,  even  at  the  time  of  subjective  well-being, 
and  influenza  bacilli  are  always  found  in  the  sputum.  They  may  be 
at  times  sparse,  at  times  covered  by  other  bacteria.  They  may  apjjear 
absent  even  on  microscopical  examination,  and  be  jilainly  revealed 
only  by  the  making  of  cultures,  or  they  may  not  be  coughed  up  at  all 
for  certain  intervals  of  time. 

In  these  chronic  cases  of  influenza  I  am  prepared  for  everything, 
whatever  occurs  in  the  acute  form;  sudden  fever,  neuralgia,  attacks 
of  perspiration  of  longer  or  shorter  duration,  digestive  disturbances, 
asthmatic  affections,  coryza,  anginas,  all  these  make  their  appear- 
ance again  without  warning,  alternating  in  such  a  manner  that  the 
patient  often  attributes  the  cause  to  the  "  change  in  the  weather."  In 
the  same  manner  exactly,  tabetic  and  asthmatic  i^atients  attribute 
their  changing  condition  to  atmospheric  influences.  Thus,  for  ex- 
ample, I  was  consulted  by  a  man  on  February  7th,  1894,  who  was  suf- 
fering with  symptoms  of  influenza  and  of  bronchitis  with  purulent 
expectoration.  On  February  1.5th,  and  again  on  February  20th,  I 
found  a  pure  culture  of  influenza  bacilli  in  the  sputa.  Examination 
on  April  3d  showed  numerous  diplococci  but  no  influenza  bacilli,  but 
on  May  6th  there  were  again  great  numbers  of  influenza  bacilli. 
During  this  whole  time  the  bronchitis  continued,  alternately  improv- 
ing and  growing  worse.  In  this  case  the  chronic  influenza  was  a  con- 
tinued infection,  and  although  the  intercurrent  invasion  of  diplococci 
may  i)erhai)S  have  caused  a  temporary  aggravation,  the  latter  may 
happen  without  the  appearance  of  other  bacteria,  and  with  simply  an 
increase  of  influenza  bacilli. 

It  must  also  l)e  emphasized  in  this  matter  that  a  clear  understand- 
ing of  the  case  can  be  obtained  only  by  a  bacteriological  examination, 
for  I  have  also  observed  that  very  similar  cases  of  chronic  catarrh, 
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even  those  appearing  as  a  sequel  of  influenza,  may  vacillate  for  years, 
and  may  also  wander  througli  different  parts  of  the  respiratory  tract, 
ascending  from  the  bronchi  to  the  pharynx  and  nose,  from  here  again 
descending  to  the  capillary  bronchioles;  in  these  cases,  however,  the 
sputum  does  not  contain  influenza  bacilli,  but  only  diplococci.  One  is 
inclined  to  say  that  chronic  influenza  is  a  periodic  affection  which  is 
subject  to  repeated  exacerbations.  Even  when  at  times  the  influenza 
bacilli  appear  to  be  absent,  they  have  probably  not  actuaU}^  disap- 
peared, but  are  hidden  or  have  become  few  in  number ;  they  either  need 
a  certain  time  again  to  become  virulent,  or  the  individual  has  tem- 
porarih'  become  immune,  but  again  presents  symptoms  of  the  disease 
later  on,  after  the  period  of  immunity  has  passed.  The  latter  is  the 
most  likely  fact,  for  the  reason  that  the  symptoms  of  the  disease  are 
frequenth"-  absent,  while  great  quantities  of  bacilli  are  met  with. 

Changes  which  are  characterized  by  fibroid  inflammation,  consoli- 
dation, and  connective-tissue  formation  in  large  areas  of  the  lung  tis- 
sue must  be  looked  ui:)on  as  lesions  of  a  chronic  form  of  influenza. 
These  may  cause  very  different  kinds  of  sj'mptoms.  Occasionally 
this  form  of  extensive  pulmonary  consolidation,  which  has  occurred 
in  one  lobe  or  invaded  an  entire  lung,  is  observed  to  consist  obviously 
in  a  total  interstitial  change.  The  parts  involved  are  in  this  case 
marked  bj'  an  absolute  flatness  on  percussion,  this  being  at  this  time 
the  only  symptom  of  the  existing  change.  The  respiratory  murmur 
may  be  decreased,  all  rales  being  absent,  and  .yet  this  consolidation 
remains  present,  Avithout  any  inflammator}^  bronchial  symjotoms  for 
months  and  even  years.  These  conditions  may,  however,  also  become 
com])licated  by  the  develoi)ment  in  the  area  of  consolidation  of  sec- 
ondary purulent  foci,  or  the  formation  of  bronchiectases  in  which 
catarrhal  symptoms  of  long  duration  have  their  seat.  Two  cases  of 
this  kind  were  observed  by  Leichtenstern,  who  had  the  opportunity 
to  trace  them  without  interruption  from  the  acute  attack  of  influenza 
to  their  lethal  ending,  which  occurred  two  years  later.  He  mentions 
that  the  question  presented  itself  again  and  again  at  the  patient's 
bedside  whether  he  was  not  dealing  with  a  case  of  tuberculosis,  but 
he  was  continually  persuaded  by  the  total  absence  of  tubercle  bacilli 
to  hold  fast  to  the  view  that  the  chronic  fibroid  changes  were  due  to 
inflammatory  processes  caused  by  the  influenza.  The  autojjsical 
findings  corroborated  this  diagnosis  to  the  fullest  extent,  a  lesion 
identical  in  its  gross  appearance  with  certain  fibroid  forms  of  pulmo- 
nary tuberculosis  was  found,  but  the  lung  contained  no  tuberculous 
nodules.  A  microscopical  examination  still  further  demonstrated  the 
absence  of  tuberculosis. 

An  observation  belonging  here  was  also  made  by  Netter,  who  was 
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able  in  a  case  of  pulmonary  influenza,  accompanied  by  great  indura- 
tion, to  prove  the  presence  of  Pfeiifer's  bacillus  in  the  expectoration, 
with  complete  absence  of  the  tubercle  bacillus,  for  a  x^eriod  of  four- 
teen months.  Pfeiffer  has  also  observed  the  i^resence  of  influenza 
bacilli  in  cases  of  chronic  fibroid  pneumonia.  We  should  also,  in 
these  cases  of  induration,  not  lose  sight  of  the  possibility  that  other 
bacilli  besides  the  influenza  bacilli  may  be  present.  A  special  role 
seems  to  be  played  here  by  the  streptococci,  whose  influence  in  the 
production  of  interstitial  pulmonary  processes  has  been  demonstrated 
elsewhere  in  this  article.  The  following  is  the  report  of  a  case  belong- 
ing to  this  class,  which  ran  its  course  under  my  own  eyes  at  the 
hospital. 

The  case  was  that  of  a  man,  90  years  of  age,  who  was  living  in  the 
hospital  as  an  old  pensioner,  and  who  contracted  influenza  there.  He 
was  taken  ill  January  27th,  with  marked  symjjtoms  of  influenza;  tem- 
IDerature  37.1°  to  37.9°  (98.8°  to  100.2°) ;  great  dys^jnoea;  apex  impulse 
of  the  heart  imperceptible;  pulse,  104;  respiration  was  labored,  40 
to  the  minute.  On  the  right  side  dulness  extended  from  the  second 
rib  downwards,  the  percussion  note  being  somewhat  tympanitic  over 
the  second  rib.  The  abdominal  muscles  were  very  tense  during  ex- 
piration. The  liver  was  tender  on  palpation  and  was  i^ushed  down- 
wards, extending  two  finger-breadths  below  the  border  of  the  ribs. 
Anteriorly  on  the  right  side  respiration  was  diminished  throughout, 
but  there  was  an  absence  of  rales.  Over  the  place  where  the  tym- 
panitic percussion  note  could  be  elicited,  breath  sounds,  not  bronchial 
in  character,  could  be  heard  as  well  as  some  scattered  very  fine  crepi- 
tant rales.  On  January  28th,  the  cardiac  sounds  were  softened  yet 
clear.  Pectoral  fremitus  was  diminished,  but  could  still  be  felt. 
Complete  dulness  on  percussion  was  obtained  over  the  entire  right 
lung,  and  in  the  same  location  bronchial  breathing  with  loud  broncho- 
phony was  audible.  The  temperature  varied  from  normal  to  38°  C. 
(100.4°  P.). 

This  condition  on  the  right  side  remained  unchanged  for  two 
months,  without  any  expectoration  whatever,  without  the  slightest 
involvement  of  the  bronchi,  and  without  any  fever.  At  this  time  an 
extraordinarily  rapid  failure  of  the  bodily  strength  occurred,  with 
complete  senile  dementia,  so  that  the  patient  passed  his  faeces  in  bed, 
and  did  not  recognize  those  about  him.  After  the  dulness  had  ex- 
isted for  two  months,  resolution  took  jAace  in  the  right  upper  lobe  in 
a  very  short  time,  without  the  appearance  of  rales,  while  in  the  lower 
portions  the  infiltration  jorocess  remained  unchanged.  Repeated  as- 
piration proved  the  absence  of  pleuritic  fluid,  and  showed  that  we  had 
to  deal  only  with  a  firm  consolidation  of  the  right  lower  and  middle 
lobes.  Pa  the  early  period,  however,  aspiration  yielded  a  little  fluid, 
in  which  streptococci  were  exclusively  found. 

The.  fact  that  influenza  lasts  in  phthisical  patients  particularly  an 
extraordinarily  hmg  period,  that  it  becomes  chronic  in  them,  and 
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induces  fresli  inflammatory  processes  from  time  to  time  in  the  cica- 
trizing tuberculous  areas,  is  of  great  interest.  Tlie  following  is  an 
example  of  this  condition : 

A  woman,  29  years  of  age,  was  suddenly  taken  in  August,  1893, 
with  cough  and  hoarseness,  repeated  chilliness  and  night  sweats. 
The  hoarseness  improved  but  did  not  altogether  disappear,  the  cough 
was  also  ameliorated,  and  expectoration  became  less.  After  six 
weeks  all  these  symptoms  suddenly  increased  again,  and  continued 
until  the  patient  was  admitted  to  th: .  hospital.  The  woman  was  fairly 
well  nourished,  the  thorax  was  ^t  with  broad  intercostal  spaces,  but 
the  respiratory  movements  were  ample.  It  was  said  that  no  tubercu- 
losis had  occurred  in  the  family.  Over  the  apices  of  both  lungs  the 
respiratory  murmur,  although  not  perhaps  strong,  did  not  indicate  the 
presence  of  any  changes.  On  the  other  hand  there  were  dull  areas 
over  the  liver  anteriorlj-  on  the  right  side,  and  over  the  ninth  rib 
posteriorly  on  the  left  side,  and  over  these  areas  crepitation  and 
diminished  breath  sounds  were  heard.  This  finding,  the  purulent 
condition  of  the  sjiutum,  and  the  previous  history,  aroused  the  sus- 
picion that  this  might  be  a  case  of  influenza,  and  examination  of  the 
sf)utum,  in  fact,  showed  an  enormous  quantity  of  influenza  bacilli. 
The  temperature  remained  normal,  the  pulse  was  somewhat  rapid. 
After  the  inhalation  of  a  solution  of  sodium  chloride,  and  the  internal 
exhibition  of  (piinine,  the  hoarseness  improved  somewhat;  the  dul- 
ness  in  the  lower  part  of  the  right  side  })Osteriorly  disaj^peared  about 
five  weeks  after  the  admission  of  the  patient.  But  now  there  were 
evening  exacerbations  of  temperature,  headache,  increased  cough, 
more  profuse  expectoration,  pain  in  the  chest  anteriorly  over  the 
upper  part  of  the  right  lung,  and  in  the  same  situation  crepitant  fol- 
lowed bj^  subcrepitant  rales.  These  physical  signs  progressed  in  the 
course  of  the  next  four  weeks  downwards  anteriorly  to  the  third  rib, 
the  sputum  contained  tubercle  bacilli  in  small  quantities  as  well  as 
influenza  bacilli.  On  January  11th,  1894,  slight  hcBmoptysis  oc- 
curred, and  now  the  influenza  bacilli  were  found  to  have  disappeared, 
the  picture  of  a  right-sided  apex  tuberculosis  only  remaining;  this 
had  improved  somewhat  at  the  time  of  the  patient's  discharge,  on 
February  6th,  1894. 

The  first  affection,  which  made  its  appearance  with  the  general 
symptoms  described  and  presented  local  changes  in  the  lower  portion 
of  the  right  lung,  both  anteriorly  and  posteriorly,  and  in  the  course 
of  which  influenza  bacilli  were  found  in  the  sputa,  was  undoubtedly 
influenza.  This  ran  its  course  for  a  long  period  with  slight  symp- 
toms, relapsing  once,  six  weeks  after  its  beginning.  After  the  pul- 
monary changes  belonging  to  it  had  improved,  a  tuberculosis  of  the 
right  apex  developed.  I  will  not  say  in  how  far  an  influenza  infec- 
tion, which  had  existed  for  five  months,  was  responsible  for  these 
last  changes  in  the  apex  of  the  lung;  but  as  a  matter  of  fact  the 
tuberculosis  remained  behind,  and  it  is  certainly  possible  that  a  be- 
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ginning  tuberculosis  was  already  present,  though  unrecognized,  at 
the  apex  before  the  influenza  began. 

During  the  time  in  which  influenza  bacilli  could  be  demonstrated, 
the  temperature  at  first  remained  nearly  normal  for  three  weeks,  and 
then  presented  a  very  irregular  evening  rise,  scarcely  exceeding  38° 
(100.4°),  and  more  frequently  half  a  degree  Centigrade  lower.  Then 
occurred  a  period  of  about  three  weeks  in  which  the  temperature  fre- 
quently reached  38.5°  (101.3°)  and  once  39°  (102.2°)  in  the  evening ;  it 
then  fell  for  two  weeks  to  37°-38°  (98.6°-100.4°),  again  rising  at  one 
time  to  39.9°  (103.8°),  but  usually  to  38.5°-38.8°  (101.3°-101.8°),  and 
at  the  end  of  our  observations,  after  the  tuberculous  process  in  the 
right  apex  had  begun  to  retrograde,  the  temperature  became  normal. 
The  following  is  a  highly  interesting  case : 

The  patient,  a  woman  26  years  of  age,  had  been  admitted  to  the 
hospital  in  December,  1892,  on  account  of  a  bilateral  tuberculous 
aflt'ection  of  the  apices,  and  a  recent  laryngitis.  There  were  infiltra- 
tion of  both  apices,  cavities  on  the  left  side,  and  subacute  inflamma- 
tion of  the  mucous  membrane  of  the  larynx.  The  sputum  was  rich  in 
tubercle  bacilli.  During  one  whole  year  the  condition  of  the  patient 
changed  in  such  a  manner  that  violent  symptoms  appeared  from  time 
to  time,  which  were  looked  upon  as  an  expression  of  the  exacerba- 
tions, relax)ses,  invasion  of  fresh  territory,  or  whatever  they  may  be 
called,  which  occur  in  chronic  phthisis.  Pleuritic  inflammations  re- 
peatedly occurred,  accompanied  by  acute  pain,  sometimes  running 
their  course  with,  at  other  times  without  an  exudation.  Such  a 
pleuropneumonia  of  the  left  side  made  its  appearance  again  on  De- 
cember 17th,  1893,  accompanied  by  violent  i^ain,  fever,  effusion,  and 
an  acute  infiltration  of  the  left  lower  lobe.  This  happened  at  the 
same  time  that  cases  of  influenza  were  admitted  in  great  numbers, 
some  of  these  having  already  been  in  the  hospital  ten  days.  The 
patient  was  in  a  bad  condition,  the  temperature  frequently  reached 
38.3°  (101°)  at  night,  vomiting  occasionally  occurred,  and  diarrhoea 
added  greatly  to  the  patient's  weakness.  This  attack  passed  ofi^  so 
that  the  patient  was  able  to  leave  her  bed  again  by  the  middle  of  Jan- 
uary. As  the  sputa  of  many  other  patients  were  being  examined.  Dr. 
Kruse  also  made  cultures  from  the  sputum  of  this  i3atient,  and  I  was 
much  surprised  to  learn  from  him  that  he  had  found  influenza  bacilli 
in  it  in  large  quantities  on  January  20th,  on  which  day  the  patient 
felt  very  Avell.  But  the  following  morning,  after  passing  a  very  bad 
night,  she  had  a  chill,  and  all  the  pains  and  miserable  feelings  com- 
plained of  in  her  previous  attacks  returned  again  in  full  force ;  she 
was  sufl"ering  from  an  attack  of  influenza.  From  this  time  on  until 
June,  the  influenza  })acilli  were  found;  then  again  they  were  absent 
for  about  five  weeks,  to  appear  again  subsequently.  The  patient 
became  emaciated  to  a  really  extraordinary  degree,  there  was  oedema, 
and  amyloid  degeneration  led  to  her  death. 

The  observation  that  the  influenza  bacilli  may  remain  seemingly 
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perfectly  latent  in  patients  suffering  with  plithisis  and  bronchitis,  so 
that  these  patients  become  very  dangerous  carriers  and  disseminators 
of  influenza,  is  of  importance. 

Thus  I  saw  a  patient  in  the  hospital  who  had  been  admitted  for 
tuberculosis  of  the  larynx  and  of  the  lungs,  and  who  died  in  a  deplor- 
able condition  of  this  disease.  During  his  life,  Dr.  Kruse  as  well  as 
myself  had  repeatedly  examined  his  sputum,  finding  great  masses  of 
tubercle  bacilli,  staphylococci,  and  streptococci.  At  the  autopsy  it 
was  discovered  that  these  two  forms  of  bacteria  were  also  present  in 
the  numerous  foci  in  the  lungs,  while  the  contents  of  one  cavity  con- 
tained a  pure  culture  of  influenza  bacilli. 

I  had  the  oi)portunity  once  of  making  a  very  careful  observation 
in  a  case  of  tuberculosis  of  the  lung  complicated  with  influenza,  from 
its  beginning  to  the  death  of  the  patient,  a  period  of  eight  months. 
The  case  was  instructive  in  more  than  one  respect.  In  the  first  place 
it  illustrated  how  the  influenza  infection  becomes  the  controlling  force 
of  the  whole  morbid  process,  inasmuch  as  the  proof  was  found  at  the 
autopsy  that  not  the  tuberculosis  but  the  advancing  chronic  influenza 
had  caused  the  great  destruction  of  lung  tissue.  The  case  was  also 
of  interest  because,  relying  upon  the  results  of  tuberculin  injections 
at  an  earlier  period  when  little  or  no  attention  was  paid  to  mixed  in- 
fection, the  entire  course  of  the  disease  might  have  been  ascribed  to 
the  tuberculous  processes  in  the  lung,  while  in  fact  it  was  proved  that 
the  progressive  changes  in  the  lung  were  in  no  manner  caused  by 
tuberculosis. 

The  i^atient,  Ltick  by  name,  21  vears  of  age,  was  admitted  to  the 
hospital  on  July  20th,  1894,  and  died  March  11th,  1895.  Two  hours 
after  death  the  post-mortem  and.  bacteriological  examination  was 
made.  In  the  winter  of  1893  he  had  had  an  attack  of  acute  influ- 
enza, and  after  recovery  from  this,  as  it  was  supposed,  he  at  times 
suffered  from  a  severe  cough,  often  accompanied  by  expectoration, 
and  again  not.  In  the  spring  of  1894  he  felt  much  better,  so  that  he 
returned  to  his  occupation.  In  May,  1894,  a  severe  cough  troubled 
him  again,  although  no  cause  for  it  could  be  found ;  the  patient  felt 
miserable,  and  was  sent  to  the  hospital  by  the  physician  of  his  benefit 
society.  He  complained  of  a  violent  cough,  debility,  and  anorexia. 
The  movements  of  the  thorax  were  amjole,  but  a  deep  inspiration 
caused  cough.  Over  the  left  apex  percussion  was  slightly  modified ; 
inspiration  had  a  somewhat  bronchial  sound,  expiration  was  sharp 
and  prolonged,  but  there  were  no  rales.  Expectoration  Avas  very 
slight,  but  the  sputum  contained  a  large  quantity  of  tubercle  bacilli. 
Everything  else  was  normal,  the  consolidated  area  in  the. left  apex 
being  the  only  lesion  discoverable.  On  August  4th,  the  condition 
was  the  same.  On  August  11th,  rhonchi  were  heard  over  the  right 
apex,  and  also  lielow  the  right  clavicle,  and  influenza  bacilli  together 
with  tubercle  bacilli  were  found  in  the  sputum.     Notwithstanding 
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this  the  patient  felt  iu  general  better.  There  was  no  elevation  of 
temperature.  Thus  far  I  had  made  an  attemi)t  to  treat  the  catarrhal 
conditions  which  were  involving  both  right  and  left  apices,  but  Avith- 
out  success.  My  intention  had  been  to  wait  until  the  complicating 
bacteria  had  disapjjeared  before  resorting  to  tuberculin  injections. 
As  I  was  not  able  to  accomi)lish  this,  but  as  the  patient  nevertheless 
remained  free  from  fever,  I  began  the  subcutaneous  injection  of  tuber- 
culin with  an  initial  dose  of  0.0001  gm.  A  general  reaction  did  not 
occur,  although  increased  inclination  to  cough,  and  increased  rales 
over  the  apex  of  the  left  lung,  and  especially  beneath  the  clavicle, 
were  noted.  Three  days  later  this  local  reaction  had  i)assed  away, 
and  I  made  the  second  injection  of  0.0002  gm.  As  this  produced  no 
constitutional  disturbance,  larger  doses  were  now  employed.  After 
the  third  injection  the  general  condition  had  greatlj^  irn])roved.  The 
patient  felt  brighter,  his  appetite  was  better,  his  cough  had  dimin- 
ished, and  there  was  but  little  expectoration,  so  that  I  began  to  hope 
that  this  was  the  beginning  of  a  lasting  improvement.  After  the 
sixth  injection,  however,  a  marked  change  took  place.  The  expec- 
toration was  materially  increased,  and  the  conclusion  was  reached 
that  disintegration  and  the  formation  of  cavities  had  begun.  The 
cough  also  greatly  increased,  the  general  condition  became  worse, 
and  the  patient  complained  of  great  debility  and  pains  in  the  limbs. 
The  left  apex  showed  distinct  signs  of  a  cavity,  both  anteriorly  and 
posteriorly.  Percussion  over  the  right  apex  showed  dulness,  and 
many  rhonchi  could  be  heard  below  the  clavicle  even  as  far  as  the 
lower  edge  of  the  third  rib.  The  sputum  contained  quantities  of  in- 
fluenza bacilli,  besides  the  tubercle  bacilli.  As  I  thought  it  likely 
that  this  change  for  the  worse  simply  implied  a  very  strong  reaction, 
the  injection  of  tuberculin  was  susi)ended  for  ten  days,  after  which, 
the  general  condition  having  then  improved,  it  was  resumed,  but  the 
dose  was  not  increased.  The  general  condition  again  imj^roved  won- 
derfully and  the  examination  of  the  sputum  after  the  tenth  injection 
revealed  so  few  tubercle  bacilli  that  it  was  difficult  to  discover  them. 
On  December  15th,  however,  four  days  after  the  eleventh  injection, 
a  marked  change  for  the  worse  took  place.  Besides  the  processes 
going  on  iu  the  two  apices,  numerous  patches  of  pneumonia  de- 
velox)ed  in  the  deeper  portions  of  the  lungs.  The  debility  rapidly 
increased,  and  the  pulse  became  still  softer  and  weaker.  The  sputum 
contained  only  a  few  tubercle  bacilli,  but  vast  quantities  of  influenza 
bacilli. 

As  I  had  by  this  time  reached  the  conclusion  that  the  disease  was 
not  dominated  by  the  tuberculosis  but  by  the  influenza,  the  tuberculin 
injections  were  discontinued.  The  jineumonic  processes  were  now 
beyond  control.  They  crept  from  one  part  to  another,  and  caused  an 
enormous  retraction  on  the  left  side ;  the  bodily  weight  rapidly  dimin- 
ished, the  temjierature  began  to  rise,  alternating  with  sweats,  so  that 
the  picture  of  a  septic  process  was  j)resented.  The  strength  now 
decreased,  and  death  occurred  from  exhaustion. 

The  autopsy  was  made  two  hours  after  death.  The  left  lung  was 
reduced  to  a  small  volume,  and  contained  air  only  at  the  extreme 
edge,  and  was  permeated  by  fibrous  bands,  in  which  nodules  were 
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embedded ;  the  upper  lobe  contained  cayities  with  fibrous  walls ;  the 
lymphatic  glands  at  the  hilus  were  caseous.  The  right  lung  was 
totally  adherent  to  the  costal  pleura,  but  contained  more  air;  a  few 
of  the  lymphatic  glands  were  in  a  state  of  cheesy  degeneration;  the 
upper  lobe  contained  a  ca^dty  of  the  size  of  an  apple  with  fibrous 
walls ;  in  the  middle  lobe  there  was  a  cavity  the  size  of  a  walnut  filled 
with  iDus,  and  there  was  another  smaller  one  in  its  vicinity ;  the  lower 
lobe  was  splenified.  The  bronchi  exuded  drops  of  pus.  The  lungs 
in  fact  presented  all  the  lesions  found  in  influenza,  bronchitis,  pneu- 
monia, carnification,  formation  of  abscesses,  as  Pfeifi'er  remarks,  "a 
perfect  x^attern  of  morbid  processes,  illustrating  the  various  changes 
in  the  pneumonia  of  grippe."  In  the  sections  it  was  easy  to  demon- 
strate the  influenza  bacilli  in  the  bronchi,  in  the  alveoli,  in  the  cells, 
and  in  the  tissues.  As  a  rule  the  small  bacilli  in  the  interior  of  the 
cells  were  found  grouped  around  the  nucleus.  Cultures  made  from 
the  pus  and  deposits  in  various  portions  of  the  lungs  contained  in 
varying  proportions  influenza  bacilli,  dii)lococci,  staphylococci,  and 
large  bacilli.  Tubercle  bacilli  were  not  found  in  the  left  lung,  but 
were  pretty  numerous  in  the  upper  portion  of  the  right  lung,  where 
there  was  recent  bronchitis. 

After  having  studied  this  case  I  cannot  rid  myself  of  the  thought 
that  such  mixed  infections  must  have  occurred  also  among  the  fatal 
cases  of  phthisis  which  we  had  treated  by  means  of  tuberculin  in 
1890-91.  The  question  arises,  whether  it  was  not  influenza  which 
had  caused  the  remarkably  rapid  aggravation  of  the  symptoms  ob- 
served in  these  cases  of  phthisis  after  tuberculin  injections.  That 
the  administration  of  tuberculin  was  not  the  cause  of  the  unfavorable 
course  in  these  cases  was  shown  by  the  fact  that  favorable  results 
were  obtained  by  the  injection  of  tuberculin  in  another  case,  in  which 
phthisis  and  influenza  were  combined,  and  also  by  the  fact  that  in 
other  cases  in  which  tuberculosis  was  not  complicated  bj^  a  mixed 
infection,  I  have  seen  marked  improvement  result  from  the  adminis- 
tration of  tuberculin,  and  never  even  temporarily  such  a  bad  effect. 

Diseases  of  the  Digestive  Apparatus. 

The  fact  that,  as  already  mentioned  above,  a  division  of  influenza 
into  resi3iratory,  gastrointestinal,  and  nervous  forms  has  been  at- 
tempted, might  easil}^  awaken  the  thought  that  inflammatory  affec- 
tions, similar  to  those  which  have  been  described  on  the  part  of  the 
respiratory  apparatus,  are  also  of  frequent  occurrence  in  the  digestive 
tract.  The  facts,  however,  are  in  reality  altogether  different.  The 
appearance  of  stomach  troubles  in  different  forms,  the  changes  in  the 
tongue  and  oesophagus,  in  many  cases  also  the  disturbance  of  the 
intestinal  functions,  are  a  part  of  the  picture  of  influenza,  but  as  a 
general  rule  a  gastric  form  of  influenza  is  mentioned  only  when  the 
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symptoms  on  the  part  of  the  respiratory  apparatus  are  slight.  By 
this,  however,  I  do  not  at  all  mean  to  convey  the  idea  that  these  or- 
gans have  remained  in  a  normal  condition.  In  the  discussion  of  the 
diseases  of  the  respiratory  tract,  attention  has  repeatedly  been  called 
to  the  fact  that  though  only  slight  anatomical  changes  might  be  pres- 
ent in  them,  nevertheless  we  may  have  severe  general  symptoms.  We 
are  aware  that  when  the  influenza  bacillus  is  present  in  the  lungs  or 
the  bronchi,  the  most  severe  symptoms  of  poisoning  show  themselves 
in  other  organs ;  that  this  is  also  the  case  when  the  digestive  tract  is 
involved,  seems  to  me  to  be  highly  probably. 

The  gastrointestinal  symptoms  of  influenza  are  for  the  most  part 
of  a  functional  character,  and  it  is  only  in  the  smallest  number  of 
cases  that  we  find  grave  anatomical  disturbances.  For  this  reason 
the  idea  of  the  gastric  form  of  influenza  is  rather  a  clinical  than  a 
pathologico-anatomical  one.  Thus  it  happens  that  physicians  are 
inclined  to  take  the  view  in  cases  in  which  the  gastric  symptoms  are 
particularh^  prominent,  that  the  seat  of  the  disease  is  to  be  found 
here.  The  symptoms  are  usually  those  of  a  more  or  less  acute  in- 
digestion. Most  frequently  the  tongue  is  heavily  coated,  there  is  a 
bad  taste  in  the  mouth,  the  breath  is  foul,  there  is  tenderness  on  pres- 
sure at  the  pit  of  the  stomach,  anorexia  occurs  occasionally,  vomiting 
makes  its  appearance,  and  the  action  of  the  bowels  becomes  irregular. 
In  one  case  constipation  may  occur,  in  another  diarrhoea.  All  these 
may  take  place  together,  so  that  it  is  difficulfc  to  say  whether  the 
mouth,  the  stomach,  or  the  intestine  is  chiefly  affected,  and  these 
combine  so  strikingly  with  the  general  symptoms  of  influenza  previ- 
ously noted,  i.e.,  with  the  headache,  the  febrile  movement,  the  aspect 
of  the  face,  etc.,  that  we  are  able  from  these  symptoms  to  recognize 
the  influenza  as  the  primary  disease. 

If  we  follow  the  different  sections  of  the  digestive  tract,  we  find 
anorexia  especially  mentioned  in  most  descriptions,  probably  in  three- 
fourths  of  the  cases.  This  anorexia  is  frequently  of  long  duration, 
while  many  different  influenza  localizations  run  their  course ;  it  often 
reaches  into  the  period  of  convalescence,  and  is  then  the  main  cause  for 
the  retardation  of  recovery .  The  anorexia  is  frequently  combined  with 
an  unpleasant  taste  in  the  mouth,  which  is  often  so  i:)ronounced  that 
many  patients  complain  of  it  without  being  questioned.  Many  patients 
have  lost  the  sense  of  taste  altogether,  often  the  sense  of  smell  also ; 
others  comi)lain  of  an  insipid,  bitter,  foul,  or  salty  taste  in  the  mouth. 
A  disgust  f(jr  food  is  i)articularly  often  met  with.  Accompanying  this 
symptf^m  the  fotigae  is  as  a  rule  heavily  coated.  In  many  descrip- 
tions this  coating  is  designated  as  characteristic,  but  it  is  difficult  to 
assent  to  tlie  statement  that  a  peculiar  tongue  accompanies  influenza, 
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in  the  sense  tliat  we  are  accustomed  to  speak  of  it  in  typhoid  fever. 
The  coating  of  the  tongue  is  described  at  times  as  grayish-white, 
again  as  striped  red  or  bluish-red,  as  fuliginous.  Others  again  em- 
phasize an  intense  even  redness  of  the  whole  tongue,  which  is  looked 
upon  by  them  as  an  indication  of  an  inflammatory  change,  glossitis. 
The  changes  of  the  mucous  membranes  of  the  mouth  and  the  pharynx 
have  been  described  above.  The  mottled  appearance  of  the  tongue  is 
mentioned  occasionally  in  the  accounts  of  the  disease  hy  the  older 
as  well  as  more  recent  authors.  Stomatitis  simplex,  vesiculosa,  ulce- 
rosa, were  names  given  to  various  forms  of  this  inflammation  of  the 
mucous  membrane  of  the  mouth.  Hemorrhagic  angina,  hemorrhages 
from  the  gums,  the  back  of  the  tongue,  and  the  pharynx  have  been 
also  described.  Other  authors  mention  tonsillitis  and  angina  ery- 
thematosa as  more  or  less  frequent  symptoms  of  influenza.  These 
changes  would  of  course  in  themselves  suflice  abundantly  to  explain 
the  anorexia  and  the  change  in  the  sense  of  taste. 

Following  this  w^e  note  gastric  symj^toms,  among  which  vomiting 
is  very  frequent.  In  the  German  collective  investigation  this  symp- 
tom was  mentioned  in  1,108  cards  =  34.3  per  cent.  Among  these 
cards  were  eleven  in  which  it  was  specially  stated  that  this  symptom 
was  always  or  nearly  always  present.  Only  one  single  card  had  the 
remark  that  vomiting  was  never  present.  This  vomiting  was  de- 
scribed as  being  especially  violent,  at  times  intractable  and  lasting 
for  days ;  and  particularly  in  children,  vomiting  was  frequently  spoken 
of  as  being  the  only  symptom.  More  severe  symptoms,  as  hemor- 
rhages from  the  stomach,  were  met  with,  but  were  hy  no  means  fre- 
quent. Although  the}'  happened  so  rarely,  it  is  nevertheless  quite 
important  to  be  aware  that  an  acute  hemorrhagic  gastritis  may  ac- 
company^ an  influenza,  and  that  it  ma}-  frequentl}^  be  complicated 
with  enteritis  and  peritonitis.  The  i)athologico-anatomical  findings 
have  rarely  demonstrated  a  severe  affection  of  the  stomach. 

Jiirgens  lays  particular  emphasis  on  a  few  findings  at  the  autops}-, 
in  which  grave  ulcerative  or  hemorrhagic  disease  of  the  mucous  mem- 
brane was  present.  He  found  broad  but  not  deep  ulcers,  sometimes 
several  centimetres  in  length,  in  the  mucous  membrane  of  the  stom- 
ach, which  was  greatly  swollen  and  intensely  hypersemic  and  oedema- 
tous ;  the  mucosa  and  in  part  the  submucosa  were  also  oedematous 
and  the  seat  of  a  cellular  infiltration,  as  is  the  case  in  the  beginning 
of  a  phlegmonous  gastritis.  While  slight  digestive  disturbances  were 
met  with  very  frequentl}^,  according  to  many  observers  in  nearly  all 
the  cases,  these  grave  changes  can  have  occurred  only  in  a  fraction, 
probably  not  so  high  as  one-quarter  of  the  cases. 

Among  the  intestinal  symptoms  of  iufluenza  diarrhoea  is  most  fre- 
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quently  mentioned,  and  very  commonly,  indeed,  is  stated  to  liave 
been  the  only  symptom  on  the  pnvi  of  the  digestive  organs.  We 
meet,  however,  with  great  diiferences  in  the  statements  of  observers  of 
the  last  epidemic,  probably  due  to  the  fact  that  the  disease  acted  dif- 
ferently in  different  places.  Yery  frequentlj^  vomiting  occurs  at  the 
same  time  with  the  diarrhoea,  and  we  thus  have  the  picture  of  a  gastro- 
intestinal affection,  which  in  many  cases  runs  an  extraordinarily  vio- 
lent course.  Thus  Boese  of  Cologne  has  described  a  case  in  which 
gastroenteritis  acutissima,  appearing  in  the  course  of  an  influenza, 
simulated  a  severe  attack  of  cholera,  which  nevertheless  got  well. 
Choleraic  enteritis,  convulsions,  and  coma  were  also  observed  by 
Holz  in  the  case  of  two  children  in  whom  the  symptoms  appeared  on 
the  second  day  of  the  influenza.  After  an  attack  of  coma  lasting 
twenty-four  hours,  the  children  regained  consciousness  and  finall}^ 
recovered.  Similar  cases,  in  which  the  symptoms  of  cholera  pre- 
dominated or  which  reminded  one  of  acute  poisoning,  are  also  de- 
scribed by  Warfvinge.  In  the  reports  of  the  influenza  epidemic  in 
Bavaria,  it  is  stated  that  alarming  intestinal  symptoms  were  fre- 
quently observed.  The  grave  gastric  forms  were  often  preceded  by 
attacks  of  cholera  nostras,  particularly  in  upper  Bavaria,  or  dysen- 
teric stools  made  their  appearance,  and  even  profuse  but  ephemeral 
intestinal  hemorrhages  were  noted.  From  Wiirtemberg  we  learn  that 
the  gastric  form  alone  occurred  probably  the  most  rarely  of  all,  and 
mainly  attacked  children ;  even  then  it  was  a  prominent  form  of  the 
disease  in  only  two  circumscribed  regions.  As  a  rule  anorexia,  nau- 
sea, disgust  for  food,  vomiting,  and  dyspepsia  were  the  chief  symp- 
toms in  the  gastric  form ;  stubborn  intestinal  catarrh,  constipation  or 
diarrhoea,  and  attacks  of  colic  in  the  enteric  form.  Occasionally  a 
catarrh  of  the  large  intestine  with  bloody  stools  and  hemorrhage  from 
the  rectum  occurred.  In  Baden  it  was  also  noted  that  the  gastric 
form  usually  attacked  young  children  and  women,  and  then,  as  a  rule, 
under  the  picture  of  a  gastrointestinal  catarrh.  In  a  number  of  cases 
grave  choleraic  symptoms  developed,  and  were  even  comi^licated  with 
cramps  in  the  calves  of  the  legs.  Of  other  symptoms  which  pointed 
to  a  severe  involvement  of  the  intestine  were  mentioned  in  the  report 
from  Baden  the  occurrence  occasionally  of  a  morbid  picture  resem- 
bling that  of  perityi)hlitis  and  peritonitis,  accompanied  by  an  obsti- 
nate singultus.  In  Hesse  the  involvement  of  the  stomach  and  the 
intestinal  canal  was  found  to  be  a  frequent  accomx)animent,  and  occa- 
sionally the  affections  of  the  digestive  tract  amounted  to  important 
complications  and  led  to  secjuelse  which  materially  lengthened  the 
}jeriod  of  convalesence.  Symptoms  of  an  acute  gastrointestinal  ca- 
tarrh not  infrequently  x^receded  the  other  symjjtoms  of  influenza. 
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Tlie  suddenness  of  tlie  attack,  violent  vomiting,  repeated  watery  diar- 
rhoea, cramps  of  the  muscles  of  the  legs,  arms,  and  back,  and  cyanosis 
of  the  face  simulated  the  picture  of  a  severe  case  of  cholera  a  number 
of  times.  In  those  cases  in  which  the  symptoms  of  the  digestive 
organs  were  the  most  prominent,  the  anorexia,  amounting  even  to  an 
actual  disgust  for  any  kind  of  food,  was  most  prominently  mentioned. 

Covsiipation,  as  a  rule,  was  observed  more  rarely  than  diarrhoea. 
Frequently  constipation  was  present  from  the  beginning  to  the  end 
of  the  disease ;  in  other  cases  the  alternation  of  diarrhoea  with  consti- 
pation was  especially  marked.  Many  of  these  cases  of  constipation 
can  probably  be  explained  without  the  presence  of  grave  intestinal 
lesions ;  but  there  exists  also  a  graver  form  of  constipation,  which  is 
caused  by  a  severe  enteritis  due  to  circulatory  disturbances  in  the 
intestinal  wall,  which  lead  to  paresis  of  the  gut  and  meteorism.  The 
great  tenderness  of  the  abdomen,  the  violent  vomiting,  and  the  col- 
lapse may  in  such  a  case  simulate  the  picture  of  a  general  peritonitis, 
and  the  symptoms  may  reach  such  a  degree  of  severity  as  to  suggest 
the  presence  of  an  intestinal  obstruction. 

The  fact  is  particularly  to  be  noted  that  in  some  cases  certain 
portions  of  the  intestine  become  affected  in  a  marked  manner,  under 
the  influence  of  the  influenza.  The  lower  portion  of  the  ileum  and 
the  caecum  become  involved  in  a  localization  of  a  grippal  enteritis  with 
great  pain  in  the  vicinity  of  the  caecum,  so  that  the  picture  of  an  aj)- 
pendicitis  is  presented.  These  cases  have  been  described  as  typhlitis 
and  perityphlitis  caused  by  influenza  (Teissier),  and  Leichtenstern 
believes  that  we  are  dealing  here  with  a  true  inflammation  of  the 
caecum  without  ai)pendicitis.  He  observed  during  the  pandemic  of 
1889  a  few  cases  in  which  influenza  and  typhlitis  were  present  at  the 
same  time,  but  he  did  not  venture  at  that  time  to  regard  the  two  as 
having  a  direct  causal  relation  to  each  other;  he  believed  it  to  be 
a  chance  coincidence  of  influenza  complicated  with  a  common  appen- 
dicitis. The  later  accumulation  of  such  cases  in  literature,  and  his 
own  autopsical  experience  convinced  him  afterwards  of  the  existence 
of  a  grii^pal  typhlitis. 

A  typhoid  fo7vn  of  influenza  has  frequently  been  spoken  of.  If 
diarrhoea,  distention  of  the  abdomen,  and  catarrhal  symptoms  in  the 
caecal  region  are  i^resent,  and  the  nervous  symptoms  of  influenza  are 
added,  which  may,  as  we  know,  increase  from  simple  somnolence 
to  a  state  of  coma,  or  if  meningeal  irritation  comes  on,  the  picture  of 
a  case  of  typhoid  fever  may  in  truth  be  simulated  to  perfection.  This 
likeness  is  still  further  increased  if  the  tongue  becomes  dry,  and  if 
there  is  an  exanthem  which  is  either  really  roseola,  or  at  least  very 
much  like  it.     The  difi'erential  diagnosis  may  become  still  more  difl&- 
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cult,  as  a  marked  enlargement  of  the  spleen  exists  in  botli  cases.  The 
course  of  the  disease  in  typhoid  fever  is,  however,  an  altogether  dif- 
ferent one  than  in  influenza,  and  the  temperature  curve  especiallj^  will 
be  for  us  the  best  guide  to  a  correct  diagnosis.  Influenza  begins  also 
in  most  cases  more  abruptly  than  does  typhoid  fever,  and  the  occur- 
rence of  a  chill  at  the  beginning  of  influenza  will  serve  to  distinguish 
this  affection  from  typhoid  fever. 

The  gastrointestinal  symptoms  occur  not  only  at  the  height  of  the 
influenza,  but  also  as  sequelae.  In  these  cases  the  anorexia  and  ac- 
companying gastric  symptoms  may  last  for  weeks  after  the  influenza 
has  declined,  so  that  a  notable  loss  of  flesh  and  even  true  cachexia 
may  take  place.  Cases  of  this  kind  have  been  described  in  which  the 
suspicion  of  cancer  or  of  some  other  chronic  affection  of  the  stomach 
could  not  be  dismissed.  These  grave  cachexias,  with  marked  loss  of 
flesh,  are,  however,  also  often  observed  in  those  in  whom  there  are 
only  very  insignificant  anatomical  changes  of  the  stomach  and  in- 
testinal canal.  A  marked  decrease  of  bodily  weight  has  frequently 
been  observed.  Leichtenstern  visited  a  beer  brewer,  forty  years  of 
age,  whose  bodily  weight  decreased  from  105  to  72  kgm.  (231  to  158 
lbs.)  and  whose  aspect  had  become  so  changed  that  his  friends  were 
unable  to  recognize  him.  In  the  report  of  the  German  navy,  Elste 
states  that  a  marked  loss  in  weight  occurred  in  all  cases,  sometimes 
amounting  to  11  kgm.  (24  lbs.)  in  five  days.  Pribram  made  daih^ 
weighings  of  patients  in  his  own  family,  and  found  a  remarkable 
loss  of  weight,  even  during  the  very  first  days.  From  this  we  learn 
that  the  great  loss  of  weight,  in  other  words  the  grave  disturbance 
of  nutrition,  is  due  not  alone  to  the  changes  taking  place  in  the  stom- 
ach and  intestinal  canal.  This  is  still  further  proven  by  the  fact  that 
marked  loss  of  weight  and  of  strength  may  also  take  place  when  the 
influenza  has  its  seat  in  the  respiratory  organs,  and  no  disturbances 
of  any  kind  are  jiresent  on  the  part  of  the  digestive  apparatus. 

It  is  very  strange  that  the  gastric  form  of  influenza  does  not  always 
accompany  the  nervous  and  catarrhal  form.  Thus,  more  nervous  and 
catarrhal  cases  were  observed  in  the  beginning  of  the  epidemic  in 
Berlin  and  elsewhere,  and  only  later  on  the  gastric  forms  increased. 
In  other  places  the  catarrhal  cases,  which  were  at  first  more  fre- 
quent, gave  way  in  the  second  half  of  the  epidemic  to  the  nervous 
forms ;  in  other  places  again  the  neuralgic  form  prevailed  in  the  be- 
ginning of  the  epidemic,  then  came  the  catarrhal,  and  lastly  the  gas- 
tric form.  The  collective  investigation  report  has  shown  that  the 
number  of  cases  of  slight  digestive  disturbances  accompanying  influ- 
enza was  greatest  in  the  northeastern  part  of  Germany,  while  the 
severe  and  complicated  forms  T)revailed  in  the  southwest. 
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Following  the  affections  of  the  stomacli  and  tlie  intestines,  tliose 
of  tlie  liver  must  be  mentioned.  From  a  patliologico-anatomical 
point  of  view,  there  are  observed  in  this  organ  hypersemic  condi- 
tions, parenchymatous  degenerations,  clondy  SAvelling,  small-celled 
infiltrations,  microscopic  connective-tissue  necrosis,  and  thrombotic 
formations.  A  grave  form  of  liver  disease,  for  example  abscess  of 
the  liver,  is  probably  to  be  looked  upon  as  an  exceedingly  rare  com- 
plication. Krannhals  has  reported  four  cases  of  this  kind,  in  only 
one  of  which,  however,  a  corroboration  of  the  diagnosis  was  obtained 
at  the  post-mortem. 

The  first  case  was  that  of  a  man,  45  years  of  age,  who  was  taken 
ill  with  influenza  in  Devjember,  1889.  Immediately  after  its  begin- 
ning pain  was  experienced  in  the  region  of  the  liver;  there  was  en- 
largement of  the  organ  with  tenderness  on  pressure,  icterus  was 
noted,  and  intermittent  fever,  particularly  remarkable  by  reason  of 
the  intense  chills  accompanying  it,  occurred.  Later,  dulness  was 
elicited  over  the  lower  part  of  the  right  side  of  the  chest  posteriorly, 
and  an  exploratory  puncture  demonstrated  the  presence  of  an  empyema. 

In  the  second  case  marked  icterus  occurred  during  the  course  of  a 
bronchial  catarrh  shortly  after  the  beginning  of  the  attack  of  influ- 
enza ;  the  icterus  greatl}'  increased,  the  spleen  and  liver  were  enlarged, 
chills  made  their  ai^pearance,  and  the  patient  succumbed. 

In  the  third  case  the  icterus  occurred  in  the  second  week  after  the 
influenza  had  run  its  course ;  it  was  accompanied  by  tenderness  on 
pressure  below  the  right  costal  arch,  and  great  enlargement  of  the 
liver,  so  that  a  distinct  bulging  of  the  right  hypochondrium  was  ob- 
served. The  fseces  were  colorless,  the  urine  was  strongly  tinged  with 
bile,  and  intermittent  fever  was  present  during  the  whole  course  of 
the  disease.  After  a  number  of  weeks,  following  a  violent  paroxysm 
of  pain,  the  patient  vomited  blood,  pus,  and  bile,  and  soon  after  the 
stools  became  bloody  with  a  profuse  admixture  of  bile,  and  the  i)a- 
tient  died. 

F.  S ,  37  j'-ears  of  age,  was  admitted  to  the  City  Hospital,  Feb- 
ruary 4th,  1890.  He  had  always  been  well  previous  to  an  attack  of 
influenza,  towards  the  end  of  December,  1889.  This  lasted  three  days 
and  then  recover}'  was  apparently  complete.  From  January  10th, 
1890,  two  attacks  of  fever  occurred  daily,  not  accomi)anied  by  chills, 
but  by  perspiration.  There  were  slight  and  infrequent  pains  in  the 
right  hypochondrium.  There  was  also  slight  cough  not  "accom- 
panied by  expectoration.  The  man  presented  the  symptoms  of  a 
iDilateral  pleuritic  effusion,  with  signs  of  consolidation  of  both  lungs 
along  the  spinal  column.  The  liver  was  not  enlarged.  The  temper- 
ature rose  during  the  daily  attacks  of  fever  to  40°  (104^)  and  over. 
The  effusion  disappeared  from  the  left  side,  and  so  also  did  the  re- 
maining symptoms  of  consolidation,  while  the  exudate  was  increasing 
on  the  right  side.  On  February  18th,  exploratory  puncture  revealed 
the  presence  of  a  bloodj^  fluid,  in  consequence  of  which  aspiration, 
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■\vliicli  had  been  contemplated,  was  abandoned.  The  jfluid,  which 
was  examined  by  me  microscopically  and  by  means  of  culture  on  agar 
plates,  proved  to  be  perfectly  free  from  microorganisms.  On  Febru- 
ary 21st,  asjnration  of  the  fluid  became  necessary  to  save  life.  Two 
litres  (quarts)  of  a  turbid,  odorless  serum  were  evacuated.  The  bac- 
teriological examination  revealed  the  jiresence  onl.y  of  the  strepto- 
coccus pyogenes ;  pneumococci  were  not  found.  The  effusion  rap- 
idly reappeared,  and  on  February  22d  the  puncture  was  rejjeated. 
The  fluid  was  now  more  purulent  and  slightly  fetid.  On  February 
24th,  the  patient  died  suddenly.  At  the  autojjsy  the  anterior  medi- 
astinal connective  tissue  was  found  saturated  with  a  reddish,  purulent 
serum,  which  hid  collected  here  and  there  in  small  cavities.  There 
Avas  no  pericarditis.  In  the  right  pleural  cavity  there  was  found  from 
500  to  600  c.c.  of  a  dark  grayish-yellow,  somewhat  fetid  pus;  both 
pleurae,  with  the  excejjtion  of  the  diaphragmatic  pleura,  were  thickly 
covered  with  a  soft,  fibropurulent  exudate.  The  serosa  was  of  a  dark 
bluish-red  tint  and  smoky.  The  right  lung  presented  no  lesion  be- 
yond a  compression  of  the  lower  lobe.  On  the  left  side,  perfectly 
normal  conditions  were  present.  There  were  soft  adhesions  between 
the  capsule  of  the  liver  and  the  diaphragmatic  peritoneum  over  the 
posterior  portion  of  the  convexity  of  the  right  lobe.  At  this  portion 
cicatricial  yellow  spots  gleamed  through  the  liver  serosa,  and  on  sec- 
tion a  group  of  small  abscesses,  filled  with  a  greenish-gray  pus,  was 
found.  The  intervening  substance  of  the  liver  was  nearly  liquefied. 
The  boundaries  of  the  abscesses  were  indistinctly  defined,  disappear- 
ing in  a  purulent  infiltrated  leathery  substance.  The  rest  of  the  liver 
was  soft,  and  the  lobules  were  unrecognizable. 

Eeynal  described  a  case  of  pernicious  jaundice  following  influ- 
enza, and  others  are  reported  to  have  observed  an  acute  yellow  atrophy 
of  the  liver  during  the  course  of  an  influenza.  It  seems  curious  that 
authors  vary  so  greatly  in  the  observation  of  icterus.  In  the  older 
epidemics  (1709,  Lancisi;  1737,  Huxham)  a  slight  form  of  icterus  is 
mentioned  as  an  occasional  symptom.  Peacock  draws  attention  to 
the  fact  that  in  the  epidemic  of  1847-48  there  was  generally  present 
a  certain  icteric  hue  of  the  conjunctivge  or  of  the  skin  in  general. 

The  reports  of  Baumler  in  the  last  i^andemic,  who  found  so  con- 
stantly a  slight  form  of  icterus  that  he  regarded  it  as  a  diagnostically 
important  symptom  of  influenza,  are  of  especial  interest.  Of  the 
male  sex,  88.5  i)er  cent.,  of  the  female,  76.8  per  cent,  were  affected 
by  this  slight  form  of  icterus  of  the  sclera.  This  observation  does 
not  agree  with  that  of  Leichtenstern  in  Cologne.  In  439  cases  he 
obsen^ed  icterus  but  twice  during  convalescence.  The  hospital  sta- 
tistics of  Hamburg,  Leipsic,  Munich,  Wiirzburg,  and  the  English 
authors,  Preston,  Bristowe,  and  Parsons,  do  not  mention  the  occur- 
rence of  icterus.  lu  tlie  (iftrinan  collective  investigation  icterus  was 
rexjorted  in  only  2  per  cent,  of  cases.  In  Preslau,  out  of  234  phy- 
sicians, only  4  mentioned  the  presence  of  icterus.     Senator  mentions 
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icterus  only  once,  Comby  met  with  it  only  once  in  218  children,  Weiss 
only  4  times  in  110  cases.  In  the  city  of  Bonn,  icterus  has  been 
rarely  met  with,  and  not  even  the  slight  icteric  hue  of  the  sclera  has 
been  frequently  seen  by  us;  on  the  other  hand  Baumler's  observa- 
tions are  corroborated  by  Roth  and  Bergmann,  who  mention  numer- 
ous cases  of  icteric  hue  of  the  conjunctivae  and  of  the  skin,  and  also 
of  distinct  icterus  catarrhalis.  The  official  historian  of  the  province 
of  Merseburg  asserts  that  all  those  cases  which  took  a  febrile  course, 
no  matter  which  form  dominated  the  disease,  presented  a  slight  jaun- 
dice of  the  skin  and  the  eyes,  as  well  as  slight  pigmentation  of  the 
urine.  We  therefore  see  that  this  symptom  seemed  to  be  confined  to 
certain  districts,  as  it  was  in  fact  seen  frequently,  even  constantlj^,  in 
individual  localities  while  it  was  not  observed  in  others.  At  all 
events  this  slight  form  of  icterus  is  not  so  characteristic  that  we  can 
make  use  of  it  as  a  pathognomonic  symptom  in  the  diagnosis  of  in- 
fluenza. 

The  spleen  is  found  enlarged  in  many  cases  of  influenza.  But  we 
find  in  a  study  of  the  literature  the  same  striking  difference  in  the 
reports  as  regards  the  occurrence  of  splenic  lesions.  Thus  Birch- 
Hirschfeld  and  Jiirgens  have  expressed  themselves  to  the  effect  that, 
as  a  rule,  no  changes  are  to  be  found  in  the  si)leen,  while  Ribbert 
found  the  spleen  in  a  few  cases  enlarged  to  more  than  double  its  size  ; 
in  our  cases  at  Bonn,  and  in  eight  autopsies  he  found  a  distinct  in- 
crease in  the  volume  of  the  spleen.  Wallis  and  Leichtensteru  also 
found  some  changes  in  a  number  of  autopsies,  and  occasionally  there 
was  a  considerable  enlargement  of  the  spleen.  It  is  also  mentioned 
by  Drasche  that  an  evident  or  even  a  quite  considerable  enlargement 
of  the  spleen  was  found  in  every  case  of  influenza.  Kuskow  has 
studied  the  anatomical  conditions  of  the  spleen  in  influenza  quite 
thoroughly.  He  found  the  organ  enlarged,  as  a  rule  only  slightly, 
twelve  times  in  forty  autopsies;  in  the  other  twenty-eight  cases  the 
spleen,  curiously,  is  spoken  of  as  having  been  small,  and  frequently 
markedly  diminished  in  size.  As  characteristic  lesions  of  a  ty]3ical 
influenza  spleen,  he  lays  stress  on  the  following:  The  capsule  is 
wrinkled,  the  pulp  is  gray  or  of  a  dirty  violet  color,  dotted  with  dark 
red  points,  and  of  the  consistence  of  a  rotten  plum.  Microscopically 
swelling  of  the  endothelium  in  the  veins  and  arteries  is  found,  so  that 
the  lumen  of  the  small  arteries  is  not  infrequently  totally  occluded. 
In  other  places  we  meet  with  thrombi  of  the  veins  and  capillaries, 
along  with  extravasations  of  blood  and  tissue  necrosis  of  the  trabec- 
ulse  as  well  as  of  the  pulp.  The  clinicians,  on  the  other  hand,  in  by 
far  the  greater  number  of  cases,  speak  of  the  spleen  as  enlarged. 
Some  of  them  characterize  this  splenic  enlargement  as  being  constant. 
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It  was  found  in  tlie  City  Hospital  of  Dresden  in  80  per  cent.,  in  Ham- 
burg in  56  per  cent.,  by  Baumler  in  63.5  per  cent.,  by  Schnaubert  in 
St.  Petersburg  in  39  per  cent,  of  the  cases.  On  the  other  hand  many 
observers  have  never  been  able  to  find  enlargement  of  the  spleen.  In 
France  the  frequency  of  enlargement  of  the  spleen  is  as  a  rule  emjjha- 
sized.  In  explanation  of  this  extraordinary  discrepancy  Leichtenstern 
calls  especial  attention  to  the  fact  that  the  reason  for  it  is  probably 
not  to  be  sought  for  in  the  greater  or  less  malignancy  of  the  influ- 
enza, nor  in  the  complications  with  pneumonia  or  the  especial  in- 
volvement of  the  gastrointestinal  canal ;  but  that  the  different  results 
arrived  at  are  rather  to  be  explained  by  the  way  in  which  the  exam- 
ination was  conducted.  This  ojjinion  of  Leichtenstern  is  especially 
supported  by  the  fact  that  a  great  part  of  the  difference  can  be  re- 
ferred to  the  question  whether  the  splenic  enlargement  is  determined 
by  palpation  or  percussion. 

Of  the  other  organs  which  belong  to  the  digestive  tract,  the  paro- 
tid gland  is  found  occasionally  diseased  in  influenza;  this  compli- 
cation is,  however,  probably  only  rarely  met  with.  Out  of  55,263 
patients  in  the  German  army,  12  presented  this  complication.  Of 
3,185  reports  of  the  German  collective  investigation,  37  mention  a 
complicating  parotitis.  In  this  as  in  previous  epidemics  a  mixed  in- 
fection was  undoubtedly  the  cause. 

In  closing  the  description  of  grippal  localizations  in  the  abdomen, 
the  inflammations  of  the  peritoneum  during  the  course  of  influenza 
should  be  mentioned.  Leichtenstern  writes  that  the  grave  form  of 
grippal  enteritis  may  lead  to  peritonitis,  as  a  rule  with  fibrous,  more 
rarely  with  purulent  exudations,  and  mentions  two  of  his  own  obser- 
vations in  illustration. 

A  boy,  12  years  old,  was  suddenly  seized  with  convulsions,  high 
fever,  and  all  the  symptoms  of  a  respiratory  influenza.  At  the  end  of 
the  second  daj^  terrible  pains  were  felt  in  the  abdomen,  and  there  was 
retraction  of  the  abdominal  walls.  The  abdomen  was  extremely  pain- 
ful on  palpation,  particularly  in  the  vicinity  of  the  caecum.  Other 
symptoms  were  vomiting,  constipation,  and  collapse.  On  the  follow- 
ing day  there  was  meteorism  with  diarrhoea,  and  death  took  place 
on  the  sixth  day.  At  the  autopsy  there  was  noted  a  dirty,  dark-brown 
discoloration  of  the  peritoneum  covering  the  lower  portions  of  the 
small  intestines  and  the  caecum.  There  were  fibrinous  deposits  on  the 
inflamed  intestinal  coils,  but  no  liquid  effusion  was  found  in  the  peri- 
toneal cavity.  The  mucous  membrane  of  the  lower  part  of  the  small 
intestine  and  of  the  caecum  and  the  ascending  colon  was  of  a  dark-red 
color,  tlie  lesions  being  those  of  hemorrhagic  enteritis.  The  appendix 
was  intact. 

A  woman,  45  years  old,  presented  the  symi)toms  characteristic 
of  a  typical  commencement  of  influenza  (in  the  pandemic  of  1889), 
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with  a  chill  and  high  fever.  On  the  third  day  symptoms  of  perito- 
nitis (meteorism  and  vomiting)  developed.  At  first  two  bloody  pas- 
sages occurred,  followed  by  complete  obstipation.  On  the  eighth 
day,  the  fever  still  continuing,  vomiting  of  faeces  took  place.  In  the 
left  iliac  region  a  large  intestinal  coil  stood  out  like  a  tumor,  and 
could  readily  be  circumscribed,  A  surgeon  called  in  consultation 
regarded  this  as  v.  Wahl's  symptom,  and  declared  the  affection  to  be, 
in  spite  of  the  high  fever,  a  volvulus  of  the  sigmoid  flexure.  Opera- 
tion was  agreed  on  for  the  following  morning.  During  the  night  the 
patient  died.  At  the  autopsy  the  intestines  were  found  to  be  in  a 
perfectly  normal  position ;  the  peritoneum  was  of  a  dark-red  color  ; 
a  slight  fibrinous  peritonitis  was  present.  The  mucous  membrane  of 
the  lower  ileum  was  of  a  dark  red  color  and  swollen.  The  mucous 
membrane  of  the  descending  colon  and  of  the  sigmoid  flexure,  which 
was  greatly  distended  and  seemed  thickened,  was  of  a  dark  red  color, 
in  the  condition  of  a  "hemorrhagic  membranous  enteritis." 

In  the  report  of  the  German  collective  investigation,  peritonitis  is 
mentioned  as  having  been  present  in  two  to  three  per  cent,  of  the 
cases.  Individual  reports  concerning  its  apx)earance  may  be  found 
in  the  summary  of  the  influenza  epidemic  in  the  German  Empire  by 
Paul  Friedrich.  Leichteusteru  believes  that  there  is  no  convincing 
evidence  in  literature  that  the  influenza  bacilli  may  reach  the  peri- 
toneum primarily  from  the  blood  or  from  the  intestine  while  the 
mucous  membrane  of  the  latter  is  intact,  and  cause  its  inflammation. 
I  have  seen  a  large  collection  of  seroi^urulent  fluid  iu  the  peritoneal 
cavity  in  one  case,  in  a  patient  who  was  suffering  from  tuberculosis 
of  the  lung,  and  who  died  from  the  effects  of  an  influenza  pneumonia. 
The  intestines  in  this  case  did  not  present  any  changes  whatever,  and 
there  was  no  evidence  that  the  purulent  peritonitis  had  its  origin  from 
the  intestines  or  their  adnexa.  The  examination  of  the  fluid  found  in 
the  peritoneal  cavity  gave  pure  cultures  of  streptococci.  A  tubercu- 
losis of  the  peritoneum  could  not  be  made  out,  so  that  I  am  con- 
strained to  believe  that  a  secondary  infection  of  the  peritoneum  by 
streptococci  occurred  as  a  metastatic  inflammation,  without  the  pre- 
vious involvement  of  the  intestine. 

In  another  case  I  observed  in  an  old  man,  probably  70  years  of 
age,  a  grave  form  of  peritonitis  occurring  several  days  after  the  be- 
ginning of  the  influenza,  which  led  to  death.  The  lungs  were  evi- 
dently affected  in  this  case,  for  the  patient  suffered  from  a  cyanosis 
of  high  degree,  and  raj)id  breathing.  The  temperature  varied  be- 
tween 39°  and  40°  (102.2°  and  104°),  the  pulse  was  irregular  and 
weak  throughout,  the  actions  and  speech  denoted  great  nervous  ex- 
citement. There  was  no  reason  to  suspect  a  grave  lesion  of  the  intes- 
tines, for  the  bowels  moved  regularly  although  marked  distention 
of  the  abdomen  was  present.  In  a  few  days  the  distention  of  the 
abdomen  became  excessive,  the  whole  lower  region  of  the  abdomen 
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became  tender  on  pressure,  tlie  liver  was  greatly  enlarged?,  firm,  and 
smooth,  and  the  dependent  portions  of  the  abdomen  contained  fluid, 
which  was  found  on  exploratory  puncture  to  be  seropurulent  in 
character.  The  man  died,  but  an  autopsy  could  not  be  obtained, 
so  it  must  needs  remain  undetermined  whether  or  not  some  inflam- 
matory lesion  of  the  intestine  was  at  the  bottom  of  this  seemingly 
primary  peritonitis. 

Functional  Nervous  Symptoms. 

In  the  symptoms  of  influenza  those  on  the  part  of  the  nervous 
system  are  very  prominent,  and  it  may  even  be  said  that  the  incture 
of  influenza  is  not  complete  in  the  absence  of  nervous  phenomena. 
The  frequency  of  nervous  symx)toms  in  influenza  is  also  shoAvn  by 
statistics  as  to  the  particijjation  of  individual  organs  in  the  symp- 
tom complex  of  influenza.  In  the  reports  of  the  German  collective 
investigation  committee  ninety-two  per  cent,  of  physicians  dwelt 
especially  on  the  nervous  symptoms.  On  the  other  hand  it  has 
been  accepted  without  protest  that  we  are  able  to  recognize  a  nervous 
form  of  influenza.  In  former  epidemics  the  participation  of  the  ner- 
vous system  was  recognized  ir  the  nomenclature  of  the  affection,  in 
that  a  neuro-rheumatic,  neuro-cephalic,  or  neuro-synochal  form  of 
influenza  was  spoken  of.  The  minute  analysis  of  the  nervous  symp- 
toms in  influenza  furnishes  us  with  an  extraordinarily  large  amount 
of  interesting  material.  There  is  hardly  a  nervous  symptom  in  exist- 
ence which  has  not  been  observed  in  influenza,  so  that  we  should  be 
compelled  to  discuss  all  the  sensory  and  motor  nervous  symptoms  of 
each  part  of  the  body,  and  should  have  to  review  with  care  the  symp- 
toms of  disease  of  the  central  nervous  system,  including  the  psychoses, 
if  we  attempted  to  write  an  exhaustive  treatise  on  the  nervous  symp- 
toms occurring  in  influenza.  We  shall  first  take  into  consideration 
the  general  nervous  symptoms,  and  then  discuss  briefly  the  most 
prominent  of  the  individual  ones. 

Headache  is  a  nearly  constant  subjective  complaint  of  influenza 
patients ;  sometimes  it  is  confined  to  the  forehead,  more  frequently  it 
involves  the  whole  head.  At  one  time  it  is  described  as  a  sensation  of 
pressure,  at  another  as  a  general  hypersesthetic  condition  of  the  scalp. 
In  the  latter  case  it  freciuently  extends  to  the  face,  the  ears,  and  the 
throat,  and  is  combined  at  times  even  with  a  general  hyperaesthesia 
of  the  whole  body.  In  the  greatest  number  of  cases,  the  headache 
has  its  seat  in  the  neighborhood  of  the  forehead,  over  the  eyes,  ex- 
tending from  here  into  the  depths  of  the  orbits,  aod  then  frequently 
reaching  such  a  degree  as  greatly  to  dei)ress  the  patient  or  excite  him 
to  constant  re.stlessness,  or  even  drive  him  nearly  frantic  with  the 
agony  of  it.  The  appearance  of  this  headache  may  mislead  us  in 
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such  a  manner  that  it  is  taken  for  a  meningeal  symptom,  especially 
as  a  true  clouding  of  the  sensorium  is  occasionallj^  produced  by  the 
violence  of  the  pain,  its  duration,  and  the  insomnia  which  is  caused 
by  it,  as  occurs  at  times  in  grave  organic  disease  of  the  brain.  This 
violent  cephalalgia  not  only  attacks  debilitated  or  susceptible  individ- 
uals, but  even  strong  men,  who  do  not  readily  complain,  lose  control 
of  themselves  under  the  influence  of  these  excruciating  pains,  and  this 
probably  for  the  reason  that  other  nervous  parts,  besides  the  sensitive 
cerebral  nerves,  are  at  the  same  time  affected  by  the  influenza. 

Backache. — No  less  a  torture  than  the  headache,  although  not 
quite  so  violent  in  their  appearance,  are  the  paroxysms  of  pain  com- 
plained of  in  the  back  and  the  sacral  region,  radiating  to  the  muscles, 
the  joints,  the  thorax,  and  the  extremities.  While  severe  headache 
was  complained  of  in  about  sixty  per  cent,  of  the  cases,  these  pains 
in  the  back  and  sacral  region  were  particularh^  mentioned  in  twenty- 
eight  per  cent,  of  those  reported  by  the  collective  investigation  com- 
mittee. In  many  cases  the  patients  complained  of  these  in  the  begin- 
ning of  the  disease,  and  we  may  even  count  the  sacral  pains  among 
the  prodromal  symptoms  of  influenza.  They  occasionally  reach  such 
a  degree  that  the  patient  is  unable  to  lie  in  bed  quietly,  every  position 
becomes  uncomfortable,  and  sleep  is  therefore  disturbed  and  the 
patient's  strength  is  exhausted. 

Nevralgia. — In  many  cases  the  pain  is  localized  in  certain  nerve 
areas,  either  at  the  beginning,  during,  or  after  the  attack  of  influenza. 
There  is  not  a  nerve  which  has  not  been  attacked  by  neuralgia  in  one 
or  the  other  case.  Trigeminal,  occipital,  cervicobrachial,  and  inter- 
costal neuralgias  have  been  observed  with  especial  frequency,  and 
have  been  particularly  mentioned  partly  for  their  intensity,  partly  for 
the  peculiaritj'  of  their  temporary  or  periodic  appearance.  In  these 
neuralgias  the  visceral  forms  are  also  to  be  included,  violent  pain  in 
the  stomach,  in  the  course  of  the  intestines,  in  the  neighborhood  of 
the  bladder  and  of  the  diaphragm,  and  in  the  sternum.  Thus  Joffroy 
mentions  more  than  six  cases  of  severe  neuralgia  in  the  course  of  the 
nerves  of  the  forearm  and  shoulder,  in  which,  as  shown  by  the  accom- 
panying symptoms  of  muscular  atrophy,  a  neuritis  must  have  been 
present,  Leichtenstern  has  observed  a  very  severe  girdle  pain  which 
lasted  for  weeks,  which  was  analogous  to  that  occurring  in  tabes  dor- 
salis,  and  was  accompanied  by  parsesthesia  of  the  lower  extremities, 
ataxia  being  absent,  however,  and  the  reflexes  being  normal. 

In  the  collective  investigation  reports,  special  neuralgias  to  the 
extent  of  45  per  cent,  are  mentioned  by  the  recorders,  a  figure  in 
excess  of  similar  observations  in  previous  epidemics.  Nearly  14 
per  cent,  of  all  recorders  have  described  a  trigeminal  neuralgia  in 
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individual  cases.  The  neuralgias  of  the  intercostal  nerves  are  men- 
tioned in  these  reports  as  5.3  per  cent.,  the  neuralgias  of  the  ischiatic 
nerve  as  3.7  per  cent.  Each  of  these  neuralgias  has  its  own  peculiar 
characteristic;  a  few  appear  periodically,  so  that  they  might  be  mis- 
taken for  malaria.  A  great  many  Of  the  others  are  extraordinarily 
obstinate,  so  that  they  are  prolonged  far  into  convalescence,  and  may 
even  last  for  years.  I  have  often  remarked  that  even  after  the  dis- 
appearance of  the  neuralgias,  painfulness  on  pressure  over  the  affected 
nerves  may  remain  for  a  long  time,  so  that  the  patients  themselves  are 
frequently  astonished  at  the  tenderness  of  these  spots,  at  a  time  when 
the  pain  has  altogether  ceased.  Some  observers  place  particular  em- 
phasis on  the  fact  that  the  neuralgias  of  influenza  usually  become 
worse  at  night.  In  some  cases  of  neuralgia,  especially  in  intercostal 
neuralgia,  herpes  zoster  has  also  been  observed. 

In  connection  with  these  neuralgias,  myalgia  should  be  mentioned 
as  a  prominent  symptom.  To  these  we  may  add  the  sacral  pains, 
which  have  been  mentioned  above ;  there  occur  also  violent  pains  in 
the  extremities,  sometimes  accompanied  by  cramps.  The  muscles  of 
the  back,  the  thighs,  and  the  calves  are  involved  with  especial  fre- 
quenc3%  and  pressure  on  these  groups  of  muscles  increases  the  pain 
greatly.  The  pains  then  readily  pass  from  the  muscles  to  the  joints. 
These  muscle,  limb,  and  joint  pains  were  mentioned  in  the  German 
collective  investigations  by  twenty-seven  per  cent,  of  the  reporters. 
These  muscular  pains  may  also  be  of  very  long  duration,  without  the 
presence  of  any  symptoms  of  atrophy  to  justify  us  in  assuming  that 
a  true  neuritis  is  i^resent. 

Among  other  nervous  disturbances  hypersesthesia  and  anaesthesia 
of  the  cutaneous  nerves  are  particularly  mentioned,  in  part  distributed 
over  large  surfaces  of  the  body,  frequently  peculiarly  localized. 
Leichtenstern  described  a  case  of  total  anaesthesia  of  the  second  divi- 
sion of  the  trigeminus.  The  hypereesthesia  may  then  also  probably 
spread  from  the  cutaneous  nerves  to  the  sensory  nerves,  and  may 
thus  give  rise  to  remarkable  morbid  phenomena.  We  are  especially 
reminded  by  the  extensive  hypersesthesia  of  the  skin,  occasionally 
restricted  to  certain  limbs,  of  meningitic  or  pseudomeniugitic  troubles. 
To  these  nervous  disturbances  are  added  parsesthesiae,  which  are  also 
developed  in  the  skin  and  organs  of  sense,  and  which  make  themselves 
X)articularly  felt  in  the  nerves  of  smell  and  taste.  Total  loss  of  the 
sense  of  taste,  total  loss  of  the  sense  of  smell,  or  of  both  together, 
lias  been  oljserved  in  previous  and  recent  epidemics;  these  symptoms 
also  may  outlast  the  attack  of  influenza. 

Another  symptom,  which  is  mentioned  by  12.6  per  cent,  of  the 
reporters  of  the  collective  investigation,  is  vertigo,  which  is  often 
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intense  for  only  one  or  two  days,  but  frequently  lasts  tlirougli  tlie 
whole  course  of  the  disease. 

Insomnia,  which  is  of  extraordinarily  frequent  occurrence,  is  also 
to  be  added  to  these  nervous  symptoms,  and  is  one  of  the  causes 
why  the  subjective  sensation  of  weakness  is  so  pronounced.  Insom- 
nia is  frequently  complicated  by  the  appearance  of  delirium,  often 
giving  the  impression  when  present  as  though  the  patient  were  sleep- 
ing and  dreaming  with  open  eyes,  but  which  increases  until  pro- 
nounced attacks  occur,  reminding  one  in  every  way  of  delirium 
potatorum.  In  the  collective  investigations  this  delirium  is  men- 
tioned by  eight  per  cent,  of  the  investigators  as  having  been  very 
irregularly  spread  over  the  various  parts  of  Germany.  This  delir- 
ium is  occasionally  combined  with  mental  disturbances,  at  times  with 
an  exaltation  reaching  the  feeling  of  eui:)horia,  at  others  with  great 
depression.  It  is  frequently  observed  that  the  patient  suffers  from 
limited  attacks,  in  the  intervals  of  which  his  mind  is  x)erfectly  clear, 
and  in  which  he  is  himself  aware  of  having  been  delirious. 

Attacks  of  syncope  are  also  mentioned  as  an  esi^ecially  remarkable 
symptom.  In  the  more  recent  epidemics,  reports  of  the  occurrence 
of  syncoi^e  are  more  rarel}^  met  with  than  in  previous  ones.  In  the 
epidemic  of  1510,  those  cases  w^hich  were  complicated  with  sj^ncope 
were  mentioued  as  belonging  to  a  frecpiently  occurring  syncopal 
form  of  influenza,  and  the  same  form  was  observed  in  North  America 
during  the  epidemic  of  1874-75.  Similar  phenomena  are  the  parox- 
ysms of  apprehension,  which  are,  however,  not  so  frequently  met 
with. 

A  prominent  nervous  symptom  is  the  exceeding  dehility,  which  is 
observed  with  extraordinary  frequency,  occurring  in  the  form  either 
of  a  sudden  exhaustion  and  marked  loss  of  strength,  or  of  a  long-con- 
tinued feeling  of  debility.  This  prostratio  virium  is  especially  no- 
table when  ]]o  other  severe  symptoms  of  disease  are  x>i'esent.  Thus, 
it  was  observed  in  the  last  epidemic  that  in  one  of  the  greatest  busi- 
ness houses  of  Berlin,  employing  one  hundred  and  twenty  men,  more 
than  one  hundred  of  these  were  at  one  time,  despite  the  greatest  will- 
ingness, unable  to  continue  their  M^ork,  although  not  a  single  one  was 
suffering  from  any  serious  disease.  In  the  reports  concerning  the 
garrison  at  Munich,  and  in  the  records  of  the  Prussian  war  depart- 
ment, cases  are  related  in  which  healthy  individuals  who  had  only 
just  entered  the  service  presented  the  ai)pearance  within  a  very  few 
hours  of  being  exceedingly  ill;  they  were  hardly  able  to  keep  on  their 
feet,  and  fell  on  their  beds  exhausted,  where  they  usually  lay  on  the 
side,  unconcerned  about  what  went  on  about  them  or  what  was 
offered  them. 
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Postgrippal  neurasthenia  usually  bears  the  character  of  the  hyijo- 
chondriac  form,  and  is  also  met  with  iu  individuals  who  previously 
had  seemingly  no  natural  disposition  to  this  temperament.  In  the 
treatment  of  these  patients  it  is  frequently  very  difficult  to  convince 
them  that  they  are  not  suffering  from  any  dangerous  affection  on 
account  of  their  great  bodily  debilitj^  and  they  cannot  be  convinced 
of  their  capability  of  greater  exertion.  The  development  of  hysteria 
in  persons  who  before  their  illness  with  influenza  did  not  present  anj' 
phenomena  which  could  be  looked  upon  as  hysterical,  has  also  been 
noted.  Worms  reports  two  such  cases,  one  of  hysterical  convulsions 
in  a  girl  ten  years  of  age,  and  the  other  of  sleeplessness,  hallucina- 
tions, etc.,  in  a  nine-year-old  boy,  occurring  on  the  eighth  day  of  an 
attack  of  influenza  and  lasting  a  number  of  days.  Hysterical  forms 
of  spasm  and  hysteroepileptic  attacks,  at  times  complicated  with 
weeping  spasms,  are  also  mentioned  by  Grasset  in  the  report  of  in- 
fluenza in  the  German  army.  Hysterical  jactitation  in  individual 
muscles  (muscles  of  the  abdomen)  and  hysterical  tremor  were  ob- 
served, and  also  disturbances  of  speech  and  aphonia.  In  seven  cases 
of  severe  postgrippal  hysteria,  which  were  observed  in  children  by 
van  Deventer,  an  hereditary  or  acquired  neuropathic  taint  could 
always  be  traced. 

As  belonging  to  this  general  neurosis,  w'e  may  also  mention  the 
so-called  comatose  form  of  influenza.  Occasionally  in  the  beginning 
or  during  the  course  of  an  influenza  we  may  see  a  marked  somno- 
lence, increasing  perhaps  to  coma,  without  any  other  cerebral  symp- 
toms. Friedrich  Miiller  in  Pforzheim  observed  a  case  of  this  form 
of  coma  which  lasted  fourteen  days.  In  the  spring  of  1890,  the  news- 
papers were  filled  with  reports  that  a  new  disease,  called  noma  or 
sleeping  sickness,  had  broken  out  in  some  parts  of  Italy.  This  dis- 
ease i^resented  symptoms  which  were  similar  to  the  observations  of 
Krannhals,  in  which  the  clinical  picture  resembled  that  of  a  cerebro- 
spinal meningitis  which  was  not  yet  fully  developed.  According  to 
the  description  of  these  cases  of  somnolence,  appearing  in  an  epi- 
demic form,  the  greatest  probability  is  that  they  were  cases  of  influ- 
enza in  which  these  comatose  conditions  were  pronounced,  as  they 
may  also  be  in  hysteria.  That  they  had  accumulated  in  certain  parts 
of  the  world,  need  not  seem  more  remarkable  to  us  than  the  fact, 
already  frequently  mentioned,  that  other  forms  of  influenza  have 
shown  an  inclination  to  make  their  ajjpearance  in  a  cumulative  man- 
ner in  certain  localities  at  a  certain  time.  Leichtenstern  insists  that 
this  noma  should  be  clearly  distinguished  from  cerebrospinal  menin- 
gitis, especially  as  pneumonia  was  a  frequent  complication.  As  re- 
gards the,  differential  diagnosis  between  the  coma  of  influenza  and 
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that  of  diabetes,  we  may  point  to  tlie  fact  that  this  condition  in  influ- 
enza is  always  accompanied  by  fever. 

Motor  Symptoms. — Tlie  nervous  excitement  occasionally  finds  ex- 
pression in  a  chorea,  which  frequently  makes  its  appearance  only 
during  convalescence.  Among  the  motor  symptoms,  spasm  of  the 
muscles  in  the  various  areas  are  especially  to  be  mentioned.  Rip- 
per reports  a  remarkable  case :  As  a  sequel  of  an  attack  of  influenza  a 
very  severe  pain  appeared  at  the  base  of  the  thorax  in  a  previously 
healthy  man;  at  times  it  spread  with  increasing  severity  into  the 
diaphragm,  and  radiated  towards  the  nape  of  the  neck  and  the  shoul- 
ders. At  the  anterior  insertions  of  the  diaphragm,  also  on  either  side 
of  the  lateral  portion  of  the  neck  and  on  the  sternum,  painful  pressure 
points  were  found;  soon  a  severe  singultus  made  its  appearance;  this 
markedly  increased  when  the  patient  talked,  and  was  accompanied 
now  and  then  by  yawning  and  vomiting ;  the  hiccoughs  occurred  one 
hundred  times  in  the  minute.  After  from  ten  to  twelve  days  all 
symptoms  disappeared.  Grave  motor  symptoms  were  observed  in  a 
woman,  forty-nine  years  of  age,  by  Leichtenstern.  Following  in- 
fluenza she  had  girdle  pains  of  the  trunk  and  violent  pains  in  both 
lower  extremities,  accompanied  by  increased  patellar  reflexes  and 
foot  clonus,  with  disturbances  of  sensation,  marked  ataxia,  and  great 
weakness  in  the  extremities.  There  was  also  incontinence  of  urine 
with  cystitis.  The  woman  made  a  perfect  recovery.  In  another  pa- 
tient Leichtenstern  observed  during  a  tyi)ical  attack  of  influenza  a 
very  peculiar  clonicotonic  spasm  of  the  muscles  of  the  whole  body, 
so  that  they  were  at  times  thrown  into  a  tetanic  condition.  This 
alternated  with  tetanoid  tonic  spasms  of  the  fingers,  accompanied  by 
a  peculiarly  bizarre  spasmodic  position  of  the  fingers  or  of  the  fore- 
arms and  of  the  lower  extremities,  also  by  stiffness  of  the  neck,  with- 
out meningeal  symptoms.  Unilateral  spastic  convulsions  of  the  face 
have  also  been  noted. 

A  case  has  been  reported  in  which  these  spasms  appeared  in  the 
right  half  of  the  face  and  in  the  extremities  of  the  right  side.  Symp- 
toms of  paralysis  occurring  in  peculiar  distribution  over  the  lateral 
half  of  the  body,  and  similar  to  these  spasms,  which  very  strongly 
remind  one  of  hysterical  conditions,  have  also  been  observed.  In  all 
the  nervous  phenomena  thus  far  described,  we  are  obliged  to  seek  an 
explanation  in  the  action  of  some  soluble  toxin.  No  matter  how  vio- 
lent the  symptoms  may  have  been  in  individual  cases,  no  matter  how 
peculiar  was  their  localization,  or  of  how  long  a  duration  they  were 
in  some  cases,  they  had  this  in  common  that  they  were  all  purely 
functional  disturbances.  The  proof  of  this  is  found  in  the  fact  that 
the  combination  of  nerve  symptoms  with  atrophy  was  not  sufficiently 
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marked  to  justify  a  diagnosis  of  anatomical  changes  in  the  nerves 
themselves.  On  the  other  hand  recovery  has  frequently  resulted  in 
such  cases  with  astonishing  rapidity ;  severe  neuralgias  have  suddenly 
ceased;  total  paralysis,  which  seemed  to  justify  the  diagnosis  of  a 
severe  lesion  of  the  peripheral  or  central  nervous  system,  frequently 
has  disappeared  with  marvellous  rapidity.  This  could  not  have  oc- 
curred if  anatomical  lesions  in  the  centres  or  the  nerves  had  been 
present.  We  must  not  fail  to  mention  furthermore  that  the  action 
of  a  drug,  for  example,  antipyrin,  salipyrin,  or  quinine,  frequently 
caused  a  change  for  the  better  or  even  a  perfect  cure  so  suddenly 
that  the  diagnosis  of  a  functional  nervous  disturbance  was  forced 
upon  us  exjuvantibiis. 

Neuritis. 

In  opposition  to  the  previously  described  cases,  observations  have 
accumulated  which  show  that  material  lesions  may  arise  in  individual 
nerves  or  in  many  nerves  at  once.  Here  the  morbid  picture  is  changed 
by  the  addition  of  symptoms  of  multiple  neuritis,  which  also  appear 
as  sequelae  of  other  infectious  diseases.  Such  a  disease  of  the 
nerves  is  known  to  us  especially  as  a  consequence  of  diphtheria.  It 
may,  however,  also  occur  after  pneumonia  and  after  typhoid  fever; 
in  rare  cases  also  after  measles  and  scarlet  fever.  We  are  familiar 
with  the  fact  that  the  toxins  are  capable  in  these  various  acute  infec- 
tious diseases  of  producing  inflammatory  changes  in  the  nerves,  but  it 
is  nevertheless  astonishing  how  extensively  these  nerve  inflammations 
occur  in  influenza.  I  will  not  even  maintain  that  all  those  cases  which 
have  been  described  in  the  preceding  section  were  only  of  a  functional 
nature,  for  there  may  have  been  many  true  neural  affections  among 
them.  It  is  in  truth  very  hard  to  draw  a  sharp  dividing  line  between 
the  functional  and  the  organic  neural  diseases.  It  is  probable,  how- 
ever, that  many  more  cases  are  diagnosed  neuritis  which  are  really 
functional  only,  than  the  reverse. 

Heifer  has  reported  a  case  of  abasia-astasia  following  influenza.  A 
girl,  ten  years  of  age,  became  ill  of  grippe  in  January,  and  could  not 
maintain  the  ux^right  position  when  it  came  time  for  her  to  leave  the  bed, 
so  that  she  was  obliged  to  keep  her  bed  continuously  up  to  May.  The 
mother  carried  the  child  on  her  back,  the  child  clinging  with  her  arms 
about  the  mother's  neck,  and  grasping  the  hips  of  the  mother  with  her 
legs.  When  the  child  was  examined  in  the  recumbent  position,  no  sign 
of  disease  could  be  demonstrated,  except  a  tenderness  of  the  upper  dor- 
sal vertebra?.  Motility,  sensibility,  and  reflexes  were  all  normal.  But 
when  the  child  was  placed  on  her  feet,  the  knees  gave  way  under  her. 
After  a  period  of  eight  days  she  was  again  able  to  stand  when  sup- 
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ported ;  after  fourteen  days  she  could  walk  around,  holding  on  to  the 
furniture.  After  three  weeks  she  could  walk  with  a  cane,  and  after 
four  weeks  she  had  full}'  recovered.  There  are,  however,  very  many 
capable  observers  who  have  reported  cases  of  true  neural  disease,  with 
symptoms  in  the  sensory,  motor,  and  coordinating  spheres.  Often 
the  seat  of  this  form  of  neuritis  is  found  onlj  in  a  certain  branch  of 
the  nerve,  being  shown  by  pain,  parnesthesiEe,  and  paralysis,  but 
more  frequentl}^  the  distribution  is  much  greater,  and  we  have  the 
picture  of  a  polyneuritis  of  influenza.  This  polyneuritis  may  make 
its  api)earance  with  such  violence  and  spread  to  sacli  an  extent,  that 
the  picture  of  an  acute  ascending  Landry's  i)aralysis  may  be  perfectly 
simulated.  Cases  like  these  have  been  described  by  Kahler  and 
Eisenlohr.  Macphall  has  rej)orted  four  cases  of  peripheral  neuritis 
which  occurred  in  conjunction  with  attacks  of  influenza.  The  first 
case  involved  the  upper  and  lower  extremities,  the  second  only  the 
lower ;  both  recovered.  The  third  case  ended  in  death  from  atrophj^ 
of  the  lower  extremities,  disturbances  of  the  bladder,  psj^chic  disor- 
ders, and  paralysis  of  the  diaphragm.  In  the  fourth  case  there  was 
present  a  paresis  of  the  peroneal  muscles  accompanied  by  sensory 
disturbances  and  loss  of  the  patellar  reflexes.  Eecovery  in  this  case 
was  complete.     Another  interesting  case  has  been  described  by  Monro. 

A  woman,  31  years  of  age,  complained  of  pain  in  the  np-pev  ex- 
tremities after  recovering  from  an  attack  of  measles,  which  continued 
for  a  few  months,  and  made  its  appearance  again  after  an  attack  of 
influenza.  Neuritic  pains  were  present  in  both  arms,  debility,  ten- 
derness on  pressure  over  the  nerve  branches,  i^arajsthesia,  and  dimin- 
ished tactile  sensibility  in  the  hands.  Recovery  followed  in  two 
months. 

Joffroy  has  described  cases  of  neuritic  paralysis  in  which  besides 
the  motor  paths  the  sensory  were  also  involved  in  a  violent  neuralgia. 
A  case  of  Bosser  should  also  be  mentioned  here,  in  which  a  paralysis 
of  all  four  extremities  existed.  Two  interesting  cases  of  neuritis 
multiplex  following  influenza  have  been  reported  by  Westphal. 

In  the  first  case  a  man,  29  years  of  age,  was  seized  with  a  general 
chilliness  seven  days  after  the  beginning  of  influenza,  and  a  sensation 
of  formication  and  numbness  in  the  finger-tips,  afterw^ards  also  in  the 
toes,  and  to  this  was  added,  at  the  end  of  a  week,  weakness  of  the 
legs  and  arms,  and  difficult}^  in  swallowing.  With  all  this  there  was 
no  fever.  Sj'philis  and  alcoholism  were  excluded.  Examination 
revealed  a  lessened  motor  power  of  the  arms  and  legs,  the  faradic  ir- 
ritability of  the  nerves  and  muscles  being  retained,  and  the  muscular 
tissue  being  strongly  developed ;  insecure,  staggering  gait,  loss  of  the 
patellar  reflex  and  those  of  the  biceps  and  triceps  tendons,  the  abdomi- 
nal and  cremaster  reflexes  being  retained.     There  was  a  seemingly 
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slight  facial  paralysis  of  the  right  side.  In  a  few  weeks  all  these 
symptoms  imi)rovecl  under  treatment  by  zinc  baths,  douches,  and 
faradization,  the  patellar  reflexes  only  were  still  absent  at  the  end  of 
four  weeks.  There  were  no  marked  sensory  disturbances,  the  blad- 
der and  rectum  were  normal,  and  there  were  no  puj^illary  symptoms. 

The  second  case  was  that  of  a  merchant,  25  years  old,  who  was 
affected  about  a  week  after  an  attack  of  influenza,  during  an  eruption 
of  urticaria,  b^^  a  motor  paralysis,  which,  commencing  in  the  lower 
extremities,  gradually  extended  in  the  course  of  two  weeks  over  the 
whole  body ;  some  cerebral  nerves  were  also  involved,  as  shown  by  a 
left  lateral  facial  paralysis,  which  also  spread  to  the  right  side,  and 
by  difiiculty  in  deglutition.  At  the  same  time  the  reflexes  died  out 
and  muscular  atrophies  and  nutritional  disturbances  made  their  ap- 
pearance. During  the  increase  of  the  paralytic  symptoms  the  various 
nerve  trunks  were  tender  on  pressure  and  the  muscles  were  very  pain- 
ful on  slight  handling. 

Except  for  par^esthesise  of  a  slight  degree  no  sensory  disturbances 
were  at  any  time  noticed.  After  the  disease  had  remained  stationary 
for  two  weeks,  rapid  improvement  occurred  and  advanced  to  nearly 
perfect  recovery.  Vasomotor  and  trophic  disturbances  at  the  same 
time  appeared,  as  manifested  by  oedema  of  the  lower  extremities  and 
a  strong  growth  of  hair  on'  both  lower  and  upper  extremities. 

While,  as  above  remarked,  the  differentiation  of  neuritis  from 
functional  disturbances  i^resents  some  difficulty  when  the  inflamma- 
tion is  limited  to  single  trunks,  polyneuritis  is  also  with  great  diffi- 
culty clearly  distinguished  from  central  nervous  affections.  It  may 
be  seen  from  the  x)reviously  described  cases  that  whole  groups  of 
muscles  frequently  become  paralyzed  simultaneously,  so  that  we  are 
compelled  to  agree  with  Leichtenstern  when  he  asserts  that  many  of 
these  cases  have  in  all  probability'  as  their  foundation  circumscribed 
lesions,  caused  by  the  toxins  of  influenza  in  the  motor  nuclei  of  the 
middle  and  fourth  ventricles,  and  should  therefore  be  looked  upon  as 
nuclear  pareses.  He  would  especially  include  here  certain  combined 
forms  of  paralysis  of  the  muscles  of  the  eye,  of  the  soft  palate,  and  of 
the  oesophagus — groups  of  muscles  which,  combined  for  the  purpose 
of  acting  together,  are  supplied  by  common  nuclear  centres.  He  em- 
phasizes the  fact  that  the  material  for  experimentation  is  exclusively 
a  clinical  one,  mainly  by  reason  of  the  favorable  course  usually  taken 
by  these  forms  of  paralysis.  ^  We  are  therefore  not  yet  in  the  posses- 
sion of  ol^servations  which  will  enable  us  to  decide  Avliether  neuritis 
or  disease  of  the  nuclei,  or  functional  toxin  poisoning,  or  inflammatory 
degenerative  processes  in  the  nerves  and  in  the  nuclei  themselves  are 
anatomically  at  the  bottom  of  the  disease.  Only  one  thing  he  con- 
siders as  common  in  all  these  cases,  namely,  that  gross  anatomical 
changes  cannot  possibly  be  present,  because  of  the  absence  of  all  grave 
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cerebral,  bulbar,  or  spinal  symptoms.  Leichtenstern  lias  grouped 
all  these  cases  as  follows :  Isolated  paralysis  of  the  soft  palate,  pa- 
ralysis of  accommodation  without  paralysis  of  the  soft  palate  or  of  the 
muscles  of  the  oesophagus;  intermittent  paralysis  of  the  accommoda- 
tion, paresis  of  the  rectus  internus,  insufficiency  of  the  internal  recti ; 
paralysis  of  the  rectus  superior,  of  both  superior  oblique  muscles,  of 
the  oculomotor,  of  the  abducens,  either  uni-  or  bilateral ;  hemilateral 
mydriasis,  nuclear  paralysis  of  the  ej^e  muscles;  j)olioencephalitis 
superior;  semilateral  paralysis  of  the  hypoglossus,  accompanied  or 
not  by  atrophy  of  the  tongue;  paralysis  of  one  recurrent  nerve,  bul- 
bar nuclear  paralysis,  isolated  paralj'sis  of  one  facial  nerve;  total 
paralysis  of  one  arm,  atrophic  paralj^sis  in  the  area  of  individual 
nerves  of  the  chest,  shoulder,  or  upper  arm,  of  the  deltoid,  supra- 
and  infraspinatus,  trapezius,  and  serratus  magnus — "type  scapulo- 
humeral." 

All  these  affections  are  met  with  in  influenza,  in  the  most  diverse 
manner,  or  rather  much  more  mixed  than  we  are  usually  accustomed 
to  meet  them  among  the  neuritic  sequelae  of  other  acute  infectious 
diseases.  Most  of  them  do  not  make  their  appearance  immediately 
with  the  attack  of  influenza,  but  occur  later,  and  are  as  a  rule  entitled 
to  a  much  more  favorable  prognosis  than  neuritis  which  is  to  be  re- 
ferred to  other  cases. 

Encephalitis, 

Extraordinaiiy  grave  diseases,  which  frequently  end  in  death,  are 
caused  by  influenza  under  the  picture  of  severe  forms  of  cerebral 
paralysis.  These  may  appear  as  mono-  and  hemiplegias,  or  may  be 
complicated  with  grave  cerebral  symptoms,  coma,  insensibility,  con- 
vulsions, and  delirium.  Our  attention  was  first  drawn  in  the  spring 
of  1890  to  these  grave  apoplectiform  affections  by  Leichtenstern,  who 
reported  at  the  time  no  less  than  eight  of  these  cases,  and  was  able 
later  to  add  four  more.  Up  to  then  no  allusion  to  this  important 
complication  had  been  made  in  literature.  These  cases  all  had  in 
common  the  occurrence  of  a  hemix)legia  or  monoplegia  at  the  height 
of  or  immediately  following  a  typical  case  of  influenza,  also  the  fact 
that  the  hemiplegia  was  always  accompanied  by  more  or  less  pro- 
nounced, usually  very  high  fever,  and  that  the  fever  again  rose  on 
the  occurrence  of  the  hemiplegia,  Avhile  violent  headache  or  other 
symptoms  which  might  be  taken  for  signs  of  meningitis  w^ere  gener- 
ally absent.  In  view  of  the  importance  of  this  grave  form  of  the 
disease,  it  will  be  profitable  to  cite  briefly  these  observations  of 
Leichtenstern. 

A  well-nourished  woman,  56  j^ears  of  age,  was  taken  on  December 
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20tli  with  the  typical  symptoms  of  a  mild  influenza;  she  complained 
of  moderate  headache  and  coryza.  Tempera,ture,  38.1^  to  39.3° 
(100.6°  to  102.7°).  On  the  morning  of  December  22d,  the  tempera- 
ture rose  to  40°  (104°)  accompanied  by  marked  apathy.  The  nervous 
symptoms  increased  during  the  afternoon  to  somnolence  and  par- 
alysis of  the  left  facial  and  hypoglossus  nerves,  and  of  the  left  arm. 
The  lower  extremities  were  freely  movable ;  there  was  stiffness  of 
the  neck.  On  the  following  day  there  was  coma,  accompanied  by 
high  fever  (40.3°  =  104.5°),  and  towards  evening  death  occurred.  An 
autopsy  could  not  be  obtained. 

A  very  strong,  healthy  man,  42  years  of  age,  was  taken  with  sud- 
den coma,  a  fever  of  40.5°  (105°)  and  a  total  right  lateral  hemiplegia 
on  the  fourth  day  of  a  typical,  slight  influenza;  there  had  been  no 
previous  complaint  of  severe  headache  or  stiffness  of  the  neck.  Death 
occurred  two  days  later,  the  fever  remaining  high.  No  autopsy  was 
had. 

A  man,  36  years  of  age,  suffered  from  a  typical  case  of  influenza. 
On  the  sixth  day,  when  the  fever  had  already  disappeared,  the  patient 
complained  of  a  "  weakness"  of  the  right  arm,  in  the  afternoon  also  of 
a  similar  weakness  of  the  right  leg.  He  had  no  headache  and  no 
aphasia.  In  the  evening  he  had  a  total  paralysis  of  the  right  arm 
and  marked  paresis  of  the  right  leg,  but  there  was  no  sign  of  a  pa- 
ralysis of  the  facial  and  hypoglossus.  There  was  no  fever.  The 
paralysis  slowly  disappeared  and  finally  recovery  ensued. 

A  woman,  48  years  old,  had  a  typical  influenza,  on  the  fifth  day 
of  which  a  severe  bilateral  i3neumonia  made  its  appearance.  On  the 
twelfth  day  from  the  beginning  of  the  influenza,  when  the  fever  had 
already  disappeared,  the  patient  on  awaking  in  the  morning  was 
markedly  somnolent.  The  physician  who  was  called  found  a  com- 
plete left  lateral  hemijjlegia.  At  the  same  time  a  continuous  high 
fever  had  again  api^eared.  Stujjor  now  developed.  There  was  oedema 
of  the  paralyzed  lower  extremities.  The  patient  was  still  under  obser- 
vation at  the  time  the  report  was  made;  the  paralysis  had  persisted 
and  there  was  only  a  very  slight  improvement  in  the  stupor. 

Patient,  56  years  old,  who  had  always  been  a  healthy  man,  was 
taken  ill  with  influenza  on  December  25th.  On  December  29th,  he 
suddenly  experienced  severe  symptoms  of  vertigo  and  a  total  aphasia, 
retaining  his  mental  power  however.  He  had  paresis  of  the  right 
facial  and  hypoglossus,  and  weakness  of  the  right  upper  extremity. 
On  dismissal,  January  8th,  1890,  the  patient  was  in  a  perfectly  nor- 
mal condition. 

A  man,  32  years  old,  had  a  typical  attack  of  influenza,  the  fever 
leaving  on  the  second  day.  On  the  fourth  day  the  patient,  while  sit- 
ting at  his  meal,  was  suddenly  seized  with  a  violent  headache;  at  the 
same  time  chilly  sensations  were  experienced  and  the  temperature 
rose,  reaching  towards  evening  40.2  °  (104.4°).  He  passed  a  restless 
night,  witliout  delirium  however.  On  the  following  morning  the 
headache  wuh  better,  but  now  a  jjaresis  of  the  right  upj^er  extremity 
came  on,  without  the  sliglitest  symptom  of  a  facial  paralysis.     There 
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was  no  aphasia  xJi'esent.  On  tlie  afternoon  of  the  fifth  daj  a  nearly 
total  paralysis  of  the  right  arm  occurred.  The  fever  now  abated,  and 
on  the  sixth  day  the  temperature  was  normal.  On  the  ninth  day  a 
nearly  complete  return  of  the  normal  power  of  movements  iu  the  right 
arm  had  taken  place.     A  perfect  recovery  rapidly  followed. 

Patient,  27  years  old,  had  a  typical,  mild  influenza,  accompanied 
by  slight  headache.  On  tlie  fourth  dajs  after  the  temperature  had 
become  perfectly  normal,  a  violent  chill,  followed  by  vertigo  and 
vomiting,  suddenly  occurred.  In  the  evening  the  patient  was  found 
to  have  considerable  paresis  of  the  right  facial,  a  slight  one  of  the 
hypoglossus,  and  a  paresis  of  the  right  upper  extremit3^  Somno- 
lence and  aphasia  were  noted.  On  the  following  day  the  temperature 
became  normal.  The  symptoms  of  paralysis  gradually  disappeared 
within  eight  days.     Perfect  recovery  followed. 

In  the  following  case  in  which  an  autopsy  was  permitted,  an  ex- 
planation was  found  of  the  symptoms  observed  during  life,  and  in  all 
probability  one  or  all  of  the  cases  just  described  were  to  be  explained 
in  the  same  way. 

A  healthy  woman,  25  years  of  age,  was  suddenly  taken  ill  at  break- 
fast with  a  chill,  whicn  lasted  for  some  time,  so  that  she  was  obliged 
to  take  to  her  bed  at  once.  She  complained  but  little  of  headache, 
but  she  was  remarkablj'  irritable.  She  had  frequent  vomiting.  Tow- 
ards evening  the  temperature  rose  to  39°  (102.2°)  and  apathy  was 
noticed.  At  ten  o'clock  in  the  evening  there  was  absolute  uncon- 
sciousness and  the  temperature  was  40.3°  (104.5°).  This  coma  with 
an  elevated  temperature  (as  high  as  40.7°  =  105.2°)  continued  to  the 
fourth  day  of  the  disease  (three  o'clock  in  the  morning)  when  death 
occurred.  The  urine  was  normal.  No  other  symptoms  except  the 
grave  cerebral  symptoms  were  present.  On  the  first  and  second  day 
a  moderate  stiffness  of  the  neck  could  be  demonstrated.  A  diagnosis 
was  made  of  foudroyant  influenzal  meningitis.  The  autopsy  disclosed 
an  interesting  condition.  There  was  slight  pachymeningitis  hfBmor- 
rhagica  interna  on  both  sides.  The  pia  at  the  base  of  the  brain  was 
absolutely  normal.  The  cerebral  arteries  were  also  normal,  and  no 
emboli  were  to  be  discovered  anywhere.  The  pia  covering  the  con- 
volutions was  intensely  cloudy  and  injected,  here  and  there  presenting 
points  of  hemorrhage  or  diffuse  infiltrations  of  blood  the  size  of  a 
dollar.  Along  the  larger  vessels  of  the  pia  covering  the  convexit}^ 
were  streaks  of  an  evidently  jjurulent  exudation.  The  pia  could  not 
be  peeled  off  without  bringing  with  it  portions  of  red  softened  cortex. 
In  the  cortex  were  found  scattered  through  all  the  convolutions  large 
and  small,  intensely  congested,  stippled,  that  is,  hemorrliagic,  soft- 
ened areas,  of  a  diffuse  grayish-red  color.  Thus  the  lesions  were 
those  of  hemorrhagic  encephalitis  occurring  in  foci,  and  hemorrhages 
of  the  pia  also  in  foci.  The  rest  of  the  brain  did  not  present  partic- 
ular changes,  especially  no  inflammatory  or  hemorrhagic  foci  in  the 
interior  of  tlie  brain,  or  in  the  ganglia,  the  pons,  the  cerebellum,  etc. 

Leichtenstern   observed  such   generally   multiple,    hemorrhagic, 
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encephalitic  foci  a  few  times  in  1885-86,  at  autopsies  in  cases  of  epi- 
demic cerebrospinal  meningitis,  in  wliich  tliese  foci  were  found  to  be 
tlie  cause  of  the  hemiplegias  occurring  in  the  course  of  an  epidemic 
meningitis.  Exactly  the  same  picture  of  numerous,  enclosed,  hemor- 
rhagic or  softened  foci  in  the  cortex  of  the  brain  is  occasionally  met 
with  in  endocarditis  ulcerosa,  where  they  undoubtedly  are  caused  by 
capillary  emboli. 

Kecently  Leichtenstern  has  described  four  other  cases  of  acute, 
focal  hemorrhagic  encephalitis,  which  he  does  not  class  positively 
among  cases  of  acute  influenza,  on  account  of  the  absence  of  marked 
symptoms  of  influenza.  They  belong  to  the  cases  which  Striimpell 
has  since  described  under  the  title  of  "primary  acute  encephalitis," 
and  are  undoubtedly  to  be  referred  to  microbic  embolism.  Fiirbrin- 
ger  has  rej^orted  two  cases  of  grave  organic  cerebral  afi'ections  follow- 
ing influenza,  in  which  large  hemorrhagic  foci  were  found  after  death, 
which  perfectly  resemble  those  observed  by  Leichtenstern  as  well  as 
others  seen  by  Senator  and  Virchow. 

A  domestic,  27  years  of  age,  of  strong  build  and  well  nourished, 
suddenly  noticed  in  the  middle  of  the  night  that  sensation  had  become 
indistinct  in  the  right  arm,  and  that  the  arm  was  weak.  This  symp- 
tom disappeared  during  the  following  days,  but  the  patient  complained 
of  exhaustion  and  anorexia,  with  increasing  debility.  After  about  two 
weeks,  during  which  the  i^atient  had  somewhat  recuperated,  headache, 
nausea,  and  great  lassitude  suddenly  occurred ;  on  the  following  day 
loss  of  sensation  again  returned  in  the  right  arm  and  was  accompanied 
now  by  right  hemiplegia,  somnolence,  vomiting,  and  general  convul- 
sions, which  lasted  one  hour  and  recurred  from  time  to  time.  The 
woman  was  unconscious ;  she  could  not  be  aroused  by  calling,  but 
when  pricked  with  a  needle  she  responded  by  painful  distortion 
of  the  face.  The  latter  was  cyanotic ;  the  eyes  were  closed,  and  on 
separating  the  lids  horizontal  nystagmus  was  noticed.  The  pupils 
were  of  medium  size,  but  did  not  react  to  light.  There  was  grinding 
of  the  teeth,  with  occasionally  long-drawn  yawning.  There  was  con- 
tinuous jactitation,  with  an  inclination  to  right  lateral  decubitus. 
The  extremities  were  at  times  i)erfectly  flaccid,  at  times  somewhat 
rigid.  The  patellar  reflexes  were  increased  and  there  was  inconti- 
nence of  urine.  Temperature,  37.4°  (99.3°),  pulse  84,  hardly  abnor- 
mal. One  hour  later  there  was  jactitation  of  the  facial  muscles  and 
of  the  extremities  on  both  sides.  The  pulse  was  fuller  and  sloAver 
(48),  and  there  was  snoring  respiration.  The  patient  reminded  one 
of  a  person  under  the  influence  of  chloroform.  On  the  following 
morning  the  convulsions  were  repeated.  The  temperature,  which 
had  fallen  to  3f)°  (97°),  rapidly  rose  to  39°  (102.2°).  Examination  of 
the  fundus  of  the  eye,  during  which  there  was  a  clonus  in  the  area  of 
the  right  facial,  and  later  f)f  tlui  whole  body,  revealed  strong  injection 
of  the  veins  of  the  clioroid.  S])asmus  nictitaus  and  jerking  of  the 
alffi  of  the  nostrils  were  especially  marked.     The  face  was  now  red- 
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dened.  The  temperature  rose  at  noon  to  40.1°  (104.2°),  later  to  40.8° 
(105.4°);  the  i)ulse  was  small  and  between  88  and  100;  the  respira- 
tions were  36  to  the  minute  and  regular.  There  was  flaccid  paralj^sis  of 
the  extremities,  and  the  patellar  reflexes  were  now  absent.  Death  took 
place  in  the  evening,  the  patient  having  never  regained  consciousness. 
The  autopsy  showed  an  intact  valvular  apparatus  of  the  heart, 
a  severe  purulent  bronchitis,  and  small  disseminated  bronchopneu- 
monic  foci.  The  spleen  was  enlarged,  congested,  and  soft.  In  the 
neighborhood  of  the  omentum  there  were  some  large  punctate  hemor- 
rhages. The  mucous  membrane  of  the  small  intestine  was  swollen  in 
its  middle  portion  for  a  distance  of  about  six  feet,  and  dotted  with 
numerous  points  of  hemorrhage  and  in  places  infiltrated  with  diffuse 
hemorrhages.  The  longitudinal  sinus  equally  with  its  tributary  veins 
was  filled  with  a  dark  red,  adherent,  rather  tough  coagulum,  as  were 
also  most  of  the  larger  pial  veins  of  the  convexity.  The  pia  was  in- 
tensely hypersemic,  readily  peeled  off  from  the  surface  of  the  brain. 
In  each  cerebral  hemisphere  near  the  central  convolution  was  a  hem- 
orrhagic focus  the  size  of  a  hen's  egg,  with  liquid  contents  consisting 
of  blood  and  disintegrated  cerebral  matter.  Both  apoplectic  foci, 
which  embraced  both  the  gray  and  white  substance,  were  surrounded 
by  a  zone,  some  centimetres  broad,  reaching  deeply  into  the  brain 
substance,  slightly  yellowish  tinted,  softened  and  dotted  with  innu- 
merable punctate  hemorrhages.  A  somewhat  smaller  similar  focus, 
the  size  of  a  walnut,  containing  less  blood,  was  situated  on  the  edge 
of  the  right  occipital  lobe. 

A  merchant,  32  years  old,  of  previous  good  health  and  fairly  well 
nourished,  was  suddenly  taken  ill  on  November  13th  with  headache, 
severe  pain  in  the  sacrum,  much  cough,  moderate  fever,  acute  indi- 
gestion, and  a  feeling  of  exhaustion.  In  spite  of  being  ordered  to 
bed  he  pursued  his  occupation,  and  on  November  18th  felt  so  well 
again  that  he  ate  some  caviar  and  meat  and  drank  some  beer  in  the 
evening.  On  the  following  morning  he  complained  of  great  nausea, 
vomiting,  and  a  feeling  of  weight  in  the  stomach.  The  family  phy- 
sician again  found  slight  fever,  retracted  abdomen,  and  great  restless- 
ness. The  latter  increased  on  the  following  day,  and  the  sensorium 
was  dulled.  On  the  21st,  the  pupils  were  contracted  and  reacted 
slowly  to  light,  and  stiffness  of  the  neck  was  present.  In  the  after-r 
noon  the  iDatient  was  found  unconscious,  throwing  himself  about 
wildly  in  bed.  The  breathing  was  rapid  and  nasal.  There  was  inco- 
ordination in  the  movements  of  the  eyeballs.  The  urine  was  passed 
involuntarily.  Dift'use  bronchial  rales  were  heard  over  the  lungs. 
The  patient  was  taken  to  the  hospital  with  a  diagnosis  of  "  menin- 
gitis," and  arrived  there  in  a  comatose  condition.  The  eyeballs  di- 
verged in  the  most  diverse  directions,  the  pui)ils  onlj  slowl.y  re- 
sponded to  light.  The  fundus  of  the  eye  did  not  present  anything 
unusual.  The  patellar  reflexes  were  somewhat  exaggerated ;  the  jiulse 
was  76,  respiration  16,  temperature  on  admission  was  36°  (97°),  a  few 
hours  later  38.9°  (102°).  There  was  extreme  restlessness.  The  fol- 
lowing day  the  temperature  was  40°  (104°),  the  pulse  small  and  fre- 
quent. In  the  evening  the  temperature  rose  to  40.6°  (105°),  respira- 
tion 56 ;  oedema  of  the  lungs  came  on  and  the  patient  died. 
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At  the  autopsy  was  found  a  hemorrhagic  encephalitis  of  very  un- 
usual extent  and  intensity.  Nearly  the  whole  of  the  great  central 
ganglia  of  both  sides  was  softer  than  normal,  partly  a  diffused  red, 
partly  yellowish  in  sj^ots,  and  dotted  with  numerous  punctiform  and 
linear  hemorrhages,  especially  in  the  region  of  the  white  matter. 
Similar  smaller  foci  were  found  in  the  crura  cerebri,  cerebellar  hemi- 
spheres, and  pons.  The  heart  was  normal.  In  the  lower  lobes  of 
both  lungs  there  were  larger  and  smaller  foci  of  bronchitis. 

Other  cases  of  a  similar  nature  have  been  described  by  Kohts  as 
forms  of  paralysis  and  pseudoparalysis  occurring  in  childhood  after 
influenza.  In  four  cases  the  author  found  gross  lesions  of  the  brain 
as  the  cause  of  the  paralysis.  Similar  focal  diseases  of  the  brain 
have  been  rejjorted  by  Bristow,  who  observed  five  cases  in  which 
the  preceding  influenza  was  looked  upon  as  the  etiological  factor  in 
the  eucephalitic  process.  The  autopsy  revealed  large  abscesses  in  the 
cerebral  tissue.  Koenigsdorf  has  also  described  a  case  of  acute 
hemorrhagic  encephalitis.  Leichtenstern  says  that  in  these  cases  we 
are  dealing  with  sharply  circumscribed  foci  of  different  sizes,  from 
the  size  of  a  cherry  pit  to  that  of  a  pigeon's  egg.  By  the  confluence 
of  neighboring  foci,  still  larger  extensions  are  formed.  Sometimes 
only  one  such  focus  is  j)resent,  frequently  a  number  of  foci  justify 
the  name  of  multiple  encephalitis.  Its  nearly  constant  seat  is  the 
gray  matter,  most  frequently  it  is  found  in  the  cortex  of  the  cerebrum 
and  in  the  central  ganglia,  much  less  frequently  in  the  crura  cerebri, 
pons,  and  cerebellum.  From  the  cortex  of  the  brain  or  the  central 
ganglia,  the  encejjhalitis  occasionally  spreads  in  a  wedge-shaped  form 
into  the  white  substance  of  the  hemispheres.  In  this  case  we  meet 
with  a  notable  symmetrical  localization  of  the  foci  in  both  cerebral 
hemispheres.  The  eucephalitic  focus  consists,  in  its  typical  form,  of 
innumerable,  closely  crowded,  very  fine,  hemorrhagic  points,  resem- 
bling flea-bites,  between  which  the  tissue,  more  or  less  softened,  is  of 
a  gray  to  a  reddish-gray  color.  Through  secondary  hemorrha^ges  into 
the  softened  centre,  larger  hemorrhagic  foci  may  form.  It  cannot  be 
doubted  that  such  cerebral  hemorrhages  in  influenza  have  been  looked 
upon  frequently  as  primary  apoplexies,  when  in  fact  they  were  due  to 
secondary  hemorrhages  into  eucephalitic  foci,  which  had  softened  in 
the  centre.  The  veins  occasionally  become  thrombosed.  This  throm- 
bosis may  spread  still  further  into  the  superior  cerebral  vein  and  the 
longitudinal  sinus,  or  from  the  veins  of  the  corpus  striatum  and  optic 
thalamus  into  the  choroidal  veins,  the  internal  cerebral  vein,  the 
straight  and  transverse  sinuses.  In  this  case  the  diagnosis  between 
primary  encephalitis  and  ])rimary  throml)osis  followed  l)y  secondary 
foci  of  hemorrhagic  softening  is  possible  only  by  the  use  of  the  micro- 
scoi>e.     Gripijal  encephalitis  is  occasionally  complicated  by  hemor- 
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rhagic  meningitis  involving  botli  pia  and  dura.  Lines  of  purulent 
exudation  running  parallel  witli  the  vessels  of  the  pia  are  only  ex- 
ceptionally met  with.  The  classical  description  of  Leichtenstern  will 
be  of  extreme  value  for  our  guidance  in  such  cases. 

As  to  the  symptoms  of  this  form  of  encephalitis,  it  goes  without 
saying  that  they  will  depend  greatly  on  the  situation  and  the  extent 
of  the  foci.  Since  the  large  encephalitic  hemorrhages  and  areas  of 
softening  are  comjDOsed  of  a  great  number  of  smaller  foci,  we  may 
readily  understand  how  these  small  foci  will  be  found  variously  dis- 
seminated through  the  cerebral  tissue.  This  explains  the  manifold 
symptoms  of  paralysis  in  individual  nerve  areas.  In  the  differential 
diagnosis  of  this  form  of  paralysis  from  the  neuritic  affections  we 
must  bear  in  mind  that  the  encephalitic  occur  at  the  height  of  the 
disease,  that  they  are  accompanied  by  fever,  while  the  neuritic  affec- 
tions, as  above  remarked,  make  their  appearance  in  the  majority  of 
cases  subsequent  to  an  attack  of  influenza.  Leichtenstern  reports 
that  no  positive  case  is  known  in  which  an  acute  grippal  encepha- 
litis, by  localization  at  the  floor  of  the  third  or  fourth  ventricle,  has 
led  to  an  acute  hemorrhagic  x^olioencephalitis  superior  or  inferior. 

If  the  seat  of  the  encephalitic  foci  does  not  affect  the  motor  cen- 
tres and  paths,  all  motor  symptoms  of  irritation  and  paralysis  may 
be  absent;  for  this  form  Leichtenstern  also  reports  a  case  in  which 
unconsciousness  and  coma  suddenly  occurred  during  high  fever,  and 
were  followed  by  death.  The  autopsy  disclosed  the  seat  of  the  en- 
cei)halitic  foci  to  have  been  the  apices  of  both  frontal  lobes  and  the 
right  temporal  lobe.  Of  course,  not  every  case  of  cerebral  hemi-  and 
monoplegia  should  be  looked  upon  as  the  result  of  hemorrhagic  en- 
cephalitis. In  these  cases  thrombosis  and  embolism  as  well  as  local 
hemorrhages  play  a  practical  role  even  without  softening.  Abscesses 
of  the  brain  may,  on  the  other  hand,  also  occur  independent  of  hem- 
orrhagic encei^halitis.  Just  as  cerebral  abscess  may  occur  in  puru- 
lent bronchitis,  so  there  is  a  possibility  in  influenza  that  abscesses 
may  be  formed  in  various  parts  of  the  brain  by  the  dissemination  of 
bacteria.  Furthermore,  just  as  we  have  seen  in  the  case  of  symp- 
toms pointing  to  an  affection  of  the  peripheral  nerves,  we  may  have 
grave  cerebral  symptoms  caused  by  the  local  action  of  the  toxins  of 
influenza  without  the  presence  of  the  grave  lesions  of  an  encephalitis 
or  of  an  abscess. 

As  regards  the  course  of  this  disease,  we  are  not  able  to  lay  down 
a  general  rule  api)licable  to  all  cases.  In  the  fatal  cases  examined 
post  mortem  there  was  found  extreme  encephalitic  disintegration.  If, 
however,  we  take  into  consideration  the  gravity  of  the  clinical  symp- 
toms observed  in  certain  cases  in  which  recovery  ensued,  we  cannot 
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doubt  that  just  as  extensive  changes  of  the  brain  have  in  other  cases 
gone  on  to  recovery.  It  is  also  possible  for  abscesses  to  exist  in  the 
brain  for  a  long  time  without  any  symi^toms,  and  then  for  some  rea- 
son suddenly  to  find  expression  in  very  dangerous  symptoms.  That 
smaller  hemorrhages  may  heal  without  leaving  any  symptoms  behind 
is  as  true  of  influenza  as  it  is  of  capillary  apoplexies  due  to  other 
causes. 

Pfuhl  in  1892  endeavored  to  jjrove  that  the  influenza  bacillus  ex- 
ists in  parts  other  than  the  resjuratory  system  much  more  frequently 
than  was  at  first  supposed,  and  that  it  is  to  be  found  with  especial 
frequency  in  the  central  nervous  sj'stem  in  fatal  cases  of  influenza. 
It  was  urged  against  Pfuhl 's  earlier  observations  that  it  was  not  the 
influenza  bacillus  that  he  found,  but  in  a  later  publication  in  1897  he 
has  described  three  cases  in  corroboration  of  his  earlier  ones  in  which 
he  claims  that  he  has  really  proved  the  existence  of  the  influenza 
bacilli  in  the  brain.  In  his  first  case  the  disease  lasted  from  the 
beginning  of  December,  1895,  to  March,  1896.  The  patient  had  dur- 
ing this  time  experienced  a  very  marked  improvement,  so  that  he  was 
able  to  leave  his  bed.  Especially  important  was  it  that,  in  conjunc- 
tion with  salivation  and  abnormal  sensations  of  taste,  and  also  extreme 
trophic  disturbances,  such  as  the  formation  of  boils  and  blisters  on 
the  integument  of  the  neck,  there  was  present  a  continuous  cardiac 
debility  which  led  to  extensive  thrombi.  Of  the  nervous  symptoms 
in  this  case  were  especially  important  the  violent  sudden  headache, 
pains  in  the  limbs,  and  great  tenderness  to  pressure  at  the  points  of 
exit  of  the  nerves,  especially  at  the  upper  border  of  the  orbital  cavity, 
and  following  this  stujDor  and  slight  stiffness  of  the  muscles  of  the 
neck.  There  were  grave  symptoms  on  the  part  of  the  lungs,  and 
later  on  pain  and  stiffness  of  the  right  arm;  vomiting  occurred  a 
number  of  times,  and  there  was  numbness  of  the  mouth.  The  trophic 
disturbances  were  accompanied  by  bedsores  in  the  sacral  region  and 
on  the  heels,  also  by  oedema  of  the  left  leg.  Death  took  place  from 
cardiac  paralysis. 

The  second  case  was  marked  from  the  beginning  by  severe  head- 
ache and  vertigo.  Pulmonary  symptoms  were  slight,  but  diarrhoea 
occurred.  Grea{  restlessness  and  later  delirium  and  involuntary 
evacuations  were  noted. 

The  third  case,  which  ended  in  death  within  three  days,  was  re- 
markable on  account  of  the  sudden  occurrence  of  deep  stupor  and  the 
I)resence  of  choleraic  symi)toms.  This  case  was  interesting  from  the 
fact  that  the  i)atient,  shortly  before  taking  sick,  had  been  bitten  in 
tlie  right  arm  by  a  horse,  so  that  one  might  readily  have  suspected 
an  infection  from  this  source.  In  the  diseased  portions  of  the  brain 
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tliere  was  a  pronounced  infiltration  of  the  ganglia  of  tlie  cerebral 
cortex.  A  notable  destruction  of  the  ganglion  cells  bore  witness  to 
the  active  advance  of  influenza  bacilli.  The  results  of  bacteriological 
investigation,  and  especially  the  rapid  ending  of  the  cases  by  death, 
led  Pfuhl  to  the  conclusion  that  the  central  organs  of  the  nervous 
system  were  involved  fatally  only  in  those  cases  in  which  the  escitors 
of  the  disease  had  lodged  there  and  had  become  virulent.  We  may 
now  take  it  as  proven  that  influenza  bacilli  are  capable  of  excitiag 
supiDuration.  The  primary  purulent  bronchitis  in  influenza  and  the 
formation  of  abscesses  in  the  lungs,  when  the  common  pus  cocci  are 
absent,  have  taught  this  to  us.  As,  however,  the  influenza  bacilli  are 
able  to  invade  the  tissues  as  a  whole,  it  is  easy  to  imagine  that  they 
can  excite  metastatic  abscesses.  This  does  not,  it  is  true,  seem  to 
occur  very  often.  Primary,  purulent,  encephalitic  changes  may  be 
induced  bj^  metastasis  to  the  brain,  but  another  cause  of  the  forma- 
tion of  purulent  encephalitic  foci  is  to  be  found  in  purulent  inflamma- 
tion of  the  ear,  the  frontal  sinus,  the  antrum,  or  the  nose.  Purulent 
otitis,  a  frequent  affection  in  influenza,  may  extend  by  continuity 
from  the  bone  to  the  meninges  and  into  the  brain  tissue.  It  is  pos- 
sible also  that  secondary  purulent  foci  may  be  developed  from  a  pur- 
ulent tonsillitis. 

MeJiingitis. 

In  the  same  manner  in  which  various  mixed  infections  accom- 
panied by  pus-forming  cocci  make  their  appearance  in  influenza, 
purulent  inflammations  also  occur  in  the  meninges,  which  are  to  be 
ascribed  to  this  addition  of  other  bacteria.  It  is  not  always  possible 
to  trace  the  route  which  has  been  travelled  by  these  bacteria.  When 
they  reach  the  meninges  from  the  ears  or  the  nasal  cavities,  the  close 
contiguity  of  these  parts  makes  the  explanation  easy,  provided  we 
assume  that  bacteria  can  pass  by  way  of  the  lymjjli  channels.  Dis- 
eases in  distant  parts  may  also  be  the  cause  of  a  purulent  meningitis, 
as  we  see  in  the  case  of  pneumonia,  when  the  common  pus  cocci  and 
with  them  also  pneumococci  are  found  in  the  purulent  meningeal  ex- 
udate. The  presence  of  influenza  bacilli  in  the  pus  of  the  meninges 
is  affirmed  by  Pfuhl.  Clinical  observation  has  demonstrated  the 
possibility  of  a  primary  purulent  grippal  meningitis. 

Leichtenstern  in  1890  described  four  cases  of  this  kind  which  ran 
a  very  acute  course,  ending  fatally,  in  which  the  true  nature  of  the 
disease  was  shown  by  the  results  of  the  autopsy.  In  two  cases  occur- 
ring at  the  City  Hospital  at  Cologne,  a  purulent  meningitis  of  exclu- 
sively basilar  location  was  found  in  one  case,  and  in  the  other  the  same 
condition  involving  the  convexity.     Both  cases  presented  at  the  same 
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time  a  purulent  spinal  meningitis  of  tlie  same  appearance  as  we  are 
wont  to  observe  it  in  epidemic  cerebrospinal  meningitis.  In  none  of 
the  cases  examined  post  mortem  was  there  present  the  connecting 
link,  so  to  say,  of  an  empyema  of  the  frontal  or  ethmoidal  sinus,  and 
the  acute  course  also  made  it  probable  that  the  agent  of  infection  was 
carried  directly  by  the  lymph  paths  from  the  nasal  cavity  to  the  sub- 
arachnoid spaces.     The  following  case  was  reported  by  Fiirbringer : 

The  wife  of  a  laborer,  aged  50  years,  was  admitted  on  November 
29th,  1891,  in  a  moribund  condition.  The  woman  had  been  taken  ill 
two  weeks  previously  with  fever,  cough,  and  pains  in  the  head,  throat, 
and  abdomen,  accompanied  by  anorexia,  diarrhoea,  and  marked  weak- 
ness of  the  limbs.  A  few  days  later  pain  appeared  in  the  left  thigh, 
then  came  swelling  of  the  left  arm.  During  the  last  few  days  insom- 
nia, restlessness,  stupor,  fear  of  the  bed,  loud  screaming,  and  hallu- 
cinations were  added. 

On  admission  the  patient  had  a  medium  degree  of  fever,  no  pulse 
was  perceptible,  there  was  an  alarmed  expression,  the  pupils  did  not 
react  to  light,  the  lips  were  parched,  and  the  tongue  was  coated. 
The  lower  extremities  were  flexed  on  the  abdomen  and  rigid.  When 
attempts  were  made  to  straighten  them,  the  patient  complained  loudly 
of  pain.  The  stools  were  diarrhoeal  and  were  passed,  together  with 
the  albuminous  urine,  in  the  bed.  The  abdomen  was  soft.  Occa- 
sionally the  patient  would  scream  out.  Both  arms  were  greatly 
swollen,  of  a  pale  red  color,  in  part  cyanotic.  There  were  copious 
rales  over  the  lower  portion  of  both  lungs.  Death  occurred  within 
six  hours.  At  the  autopsy  the  arms  were  oedematous,  the  epidermis 
in  some  parts  hanging  in  tags,  the  corium  was  reddish-brown,  and 
the  muscles  beneath  were  dark  red,  studded  with  hemorrhagic  infarc- 
tions, and  easily  torn.  There  was  not  a  particle  of  pus  present. 
Neither  emboli  nor  thrombi  were  found  in  the  vessels.  There  was 
leptomeningitis  of  the  convexity  on  the  left  side  behind  the  central 
convolution,  where  there  was  an  area  the  size  of  the  palm  of  the  hand 
infiltrated  with  pus.  Broad  trails  of  pus  ran  parallel  with  the  blood- 
vessels. There  was  no  purulent  otitis.  The  brain  itself  did  not  pre- 
sent any  lesions.  There  was  a  purulent  bronchitis.  The  spleen  was 
enlarged,  hypersemic,  nearly  pultaceous.  The  kidneys  were  dotted 
with  small  hemorrhages. 

These  purulent  forms  of  meningitis  are,  on  the  whole,  among  the 
most  frequent  complications  of  influenza.  This  has  been  corrobo- 
rated by  the  observations  of  Arzel,  Huysmann,  and  Maillard.  Eevil- 
liod  has  also  published  a  case  of  this  kind. 

A  woman,  60  years  of  age,  had  passed  through  a  pneumonia,  and 
had  reached  a  perfectly  afebrile  period  of  convalescence,  when  she 
suddenly  became  comatose  and  died  on  the  twenty-first  day  of  her 
illness.  The  autoi)sy  disclosed  an  extensive  purulent  meningitis,  and 
a  purulent  effusion  into  the  ventricles. 

The  appearance  of  meningitic  symptoms  in  influenza  must  be 
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studied  from  different  points  of  view.  We  must  remember  that  grave 
meningitic  symptoms  may  be  due  to  a  curable  condition  or  may  even 
be  the  evanescent  effects  of  some  poison  in  tlie  brain.  On  the  other 
hand,  encephalitic  affections  of  the  brain  are  sometimes  accompanied 
by  symptoms  which  lead  to  the  diagnosis  of  an  involvement  of  the 
meninges.  A  third  group  is  represented  by  meningitic  affections, 
which  are  not  a  part  of  the  influenza  itself,  but  belong  to  pneumonia 
occurring  secondarily  to  the  influenza.  Meningitis,  we  know,  is  fre- 
quently met  with  in  croupous  pneumonia,  but  we  must  not  forget 
that  in  some  cases  in  which  a  pneumonia  complicates  a  meningitis, 
the  former  may  really  be  a  sequel  of  epidemic  cerebrospinal  menin- 
gitis. The  differential  diagnosis  between  a  grippal  meningitis  and 
the  various  complications  spoken  of  will  therefore  under  certain  cir- 
cumstances be  extremely  difficult,  especially  so  when  the  influenzal 
meningitis  runs  a  very  acute  course.  The  course  of  the  disease  may 
be  so  rai)id  indeed  that  a  percei)tible  purulent  exudation  has  not 
yet  occurred  in  the  meninges.  According  to  Leichtenstern,  we  find 
most  frequentl}^  in  influenza  a  meningitis  of  the  convexity  marked  by 
an  intense  cephalalgia,  early  stupor,  and  an  absence  of  stiffness  of 
the  neck.  If  the  meningitis  has  its  seat  at  the  base  of  the  brain,  its 
differentiation  from  epidemic  cerebrospinal  meningitis  is  a  matter  of 
the  greatest  difficult}-,  and  frequently  is  impossible.  Both  are  ush- 
ered in  suddenly  with  high  fever,  and  stiffness  of  the  neck  is  one  of 
the  earliest  symptoms.  We  may,  however,  by  lumbar  puncture 
obtain  some  of  the  cerebrospinal  fluid,  which  may  be  bacteriologi- 
cally  examined,  and  the  presence  of  the  meningococcus  in  such  a  case 
will  determine  the  diagnosis.  Leichtenstern  has  never  met  Avitli  sec- 
ondary pneumonias  in  meningitis,  so  that  a  combination  of  pneumo- 
nia and  meningitis  either  justifies  the  assumption  of  an  inflammatory 
affection  caused  by  the  diplococcus,  or,  if  symptoms  of  influenza  also 
occur,  we  may  assume  it  to  be  an  influenzal  meningitis.  In  distin- 
guishing a  grippal  meningitis  from  one  due  to  tuberculosis,  it  is  said 
that  the  tuberculous  meningitis  does  not  begin  suddeul}^,  as  is  the 
rule  in  the  grippal  form,  with  a  chill  and  high  fever.  I  am,  however, 
not  able  to  subscribe  to  this  statement.  I  have  seen  tuberculous 
meningitis  run  a  very  rapid  course,  and  I  especially  recollect  the  case 
of  a  child  in  which  brain  symptoms  of  extraordinary''  intensity 
suddenly  made  their  appearance  when  the  patient  awoke  in  the 
morning  after  a  quiet  night.  Death  followed  on  the  evening  of  the 
same  day,  with  high  fever,  over  41°  (106°),  after  rapidly  occurring 
coma.  At  the  autopsy  a  miliary  tuberculosis  of  the  meninges  was 
found. 

Krannhals  observed  meningeal  complications  in  a  tyjjical  case  of 
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fibrinous  pneumonia,  and  in  one  case  of  catarrhal  pneumonia;  he 
also  saw  five  cases  of  purulent  meningitis,  of  a  tuberculous  or  trau- 
matic nature,  occurring  during  the  influenza  j)eriod.  At  the  autopsy 
a  meningitis  was  demonstrated,  but  no  otitis,  nor  any  suppuration  of 
the  petrous  portion  or  of  the  frontal  sinuses.  In  single  cases  the 
meningitis  was  diffuse ;  in  others,  large  purulent  deposits  were  found 
in  the  chiasm  and  the  pons.  In  one  case  an  abscess,  of  the  size  of  a 
bean,  filled  with  pus,  was  found  in  the  left  gyrus  supramarginalis, 
near  the  surface,  which  had  j)erforated  into  the  arachnoid  connective 
tissue.  In  a  number  of  cases  he  demonstrated  streptococci  and  diplo- 
cocci  in  the  exudation  from  the  meninges.  Krannhals  also  says  that 
influenza  may  lead  to  a  hemorrhagic  leptomeningitis  without  either 
serous  or  j)urulent  exudation  in  the  meninges.  According  to  Leich- 
tenstern  this  is  analogous  to  the  metastasis  of  the  germs  to  the  pia 
mater,  producing  hemorrhagic  encephalitis,  such  as  has  been  de- 
scribed by  him.  Hemorrhage  plays  an  important  role  in  these 
processes,  but  it  remains  doubtful  in  what  manner  suppuration  is 
connected  with  these  hemorrhagic  conditions. 

Kuskow  has  described  under  the  title  of  hemorrhagic  grippe  cases 
of  simple  hemorrhage  of  the  cerebral  meninges,  especially  of  infiltra- 
tions of  blood  into  the  pia,  without  a  trace  of  inflammatory  infiltra- 
tion. Erlenmeyer,  refers  a  peculiar  case,  observed  by  him,  which 
ran  its  course,  with  the  symptoms  of  Jacksonian  epilepsy,  to  a  hem- 
orrhage. 

Cases  which  correspond  to  those  previously  described  have  been 
named  pseudomeningitis  grippalis,  especially  by  French  investi- 
gators. The  cases  simulated  meningitis  in  every  particular,  but  they 
either  ended  in  recovery,  or,  after  death,  at  the  most  hypergemia  of 
the  pia  and  the  brain,  or  a  permeation  of  these  parts  by  serum  was 
found  in  place  of  the  supposed  meningitis.  After  the  true  influenza 
period,  Krannhals  observed  a  number  of  cases  which  clinically  re- 
sembled closely  an  undeveloped  cerebrospinal  meningitis,  but  which 
presented  at  the  autopsj^  only  excessive  hypersemia  of  the  pia,  with- 
out true  inflammatory  changes,  and  without  the  presence  of  bacteria ; 
in  every  case  there  was  pneumonic  infiltration  of  the  lower  lobes  of 
the  lung.  It  is  of  extreme  importance  to  remember  that  we  may  have 
these  marked  meningitic  symptoms,  such  as  great  fever,  apathy, 
sopor,  stiffness  of  the  neck,  strabismus,  inequality  of  the  pupils, 
grinding  of  the  teeth,  hypersesthesia,  bradycardia,  and  intermittent 
respiration,  without  any  lesions  whatever  of  meningitis. 
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Spinal- Cord  Affections. 

In  judging  of  the  -spinal-cord  symptoms  in  influenza  the  same 
difficulties  are  met  with  which  have  been  variously  touched  upon  in 
the  preceding  sections.  Here  also  the  functional  disturbances  play 
so  great  a  role  that  we  are  often  led  to  assume  the  presence  of  a  cer- 
tain disease  of  the  spinal  cord,  which  diagnosis  is  upset  by  the  further 
cou^rse  of  the  affection.  Reports  concerning  actual  lesions  of  the 
spinal  cord  in  influenza  are  exceedingly  scarce  when  compared  to  the 
great  number  of  clinical  observations  of  spinal-cord  affections. 

In  the  section  on  functional  nervous  disturbances  many  cases  were 
mentioned  which  could  be  repeated  here.  Benno  Herzog  has  de- 
scribed cases  whose  symptoms  he  refers  to  a  disseminated  myelitis, 
which  at  first  presented  the  picture  of  the  so-called  spastic  spinal 
paralysis. 

A  girl,  8  years  of  age,  was  taken  ill  with  influenza  in  the  early 
part  of  February,  complaining  of  violent  neuralgia  and  cephalalgia. 
Three  weeks  after  the  beginning  of  her  illness  the  parents  noticed  a 
paralysis  of  both  legs,  and  this  paralysis  remained  stationary  while 
the  general  condition  improved.  While  lying  down,  the  patient  could 
move  the  limbs  only  very  slightly ;  on  attempting  to  stand,  which  was 
imjjossible,  the  jjatient  complained  of  pain  in  the  soles  of  the  feet  and 
in  the  ankle-joints.  No  urinary  or  intestinal  symptoms  were  pres- 
ent. In  April,  exaggerated  triceps  reflexes  were  noticed  in  the  upper 
extremities,  and  the  muscles  of  the  lower  extremities  were  somewhat 
firmer  than  normal.  When  lying  down  some  slight  mobility  was 
present,  but  the  patient  was  unable  to  walk.  When  an  attempt  was 
made  to  carry  out  passive  motion,  frequent  contractions  occurred  in 
the  left  leg,  and  on  the  right  side  scarcely  any  passive  movement 
could  be  made.  T\Tien  the  patellar  tendon  was  percussed,  the  legs 
were  thrown  into  clonic  spasms.  If  the  patient  was  raised  by  the 
axillge,  the  legs  hung  dangling,  flexed  at  the  hips.  There  were  no  dis- 
turbance of  sensibility,  no  x>aiu  in  the  jieripheral  nerves,  and  no 
swelling  of  the  extremities. 

Eevilliod  rei)orts  a  case  in  which  a  j^oung  girl,  who  had  had  a 
slight  weakness  of  the  legs  during  a  j)rimary  attack  of  influenza,  was 
taken  with  a  total  paraplegia,  with  symptoms  of  spastic  spinal  paraly- 
sis, after  a  relapse.     Improvement  was  very  slow. 

Fiessinger  reports  under  the  name  of  myelite  grippale  the  case  of 
a  boy,  14  years  of  age,  who  had  a  weakness  of  the  legs  accompanied 
by  j)ar?esthesia  and  dull  pains  five  weeks  after  an  attack  of  influenza. 
Then  there  suddenly  occurred  a  total  paraplegia  with  loss  of  the 
patellar  reflexes  and  of  sensibility  as  high  up  as  the  fifth  intercostal 
space.     Constipation,  paralysis  of  the  bladder,  continued  erections, 
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fever,  and  lancinating  pains  in  the  arms  also  existed.  A  few  days 
later  the  limit  of  anaesthesia  had  extended  to  the  third  intercostal 
sjjace,  the  neck  became  stiff,  the  arms  were  paralyzed,  and  respira- 
tion was  labored.  At  this  time  trophic  symptoms  also  appeared. 
After  a  week  the  symptoms  improved,  the  fever,  paralysis  of  the 
arms,  and  stiffness  of  the  neck  disappeared,  but  the  legs,  bladder, 
and  rectum  remained  paralyzed,  the  integument  of  the  legs  was  still 
anaesthetic,  and  the  muscles  were  atrophied. 

The  typical  sj'mptom  complex  of  Brown-Sequard's  paralysis 
(hemiparaplegia  with  hemiansesthesia  of  the  opposite  side)  was  ob- 
served by  Determann  in  a  man  twenty -five  years  of  age  immediately 
after  an  attack  of  influenza.  Improvement  occurred  in  the  course  of 
a  few  weeks,  and  Determann  assumed  that  the  symptoms  had  been 
caused  by  capillary  hemorrhages  and  hypersemia  of  the  tissues  of  the 
spinal  cord.  Eulenburg  reports  a  similar  case  of  Brown-Sec[uard's 
paralysis  following  influenza  in  a  patient  seventeen  years  of  age. 
Leyden  mentions  a  case  in  a  child  of  encephalomyelitis  accompanied 
by  acute  ataxia,  which  ran  a  favorable  course.  Of  other  system 
diseases  we  may  mention  the  following:  polioencephalitis  superior 
et  inferior  and  poliomyelitis  anterior,  described  by  Goldflamm;  acute 
ascending  so-called  Landry's  paralysis,  described  by  Fereol  and  La- 
veran;  poliomyelitis  acuta  anterior  (Teissier,  Henoch,  and  Drashe). 
We  observe  in  all  these  reports  the  extraordinarily  polymorphous 
character  of  the  lesions  produced  by  influenza.  The  irregularity 
and  variety  of  symptoms  and  the  difiiculty  of  interpreting  them  cor- 
rectly are  shown  very  strikingly  in  an  observation  of  Leichten- 
stern,  in  which  a  woman,  forty-nine  years  of  age,  presented  the  fol- 
lowing symptoms  as  an  immediate  sequel  of  influenza :  girdle  pains 
and  pains  in  the  lower  extremities,  weakness  of  the  latter  with  dis- 
tinct ataxic  symptoms,  a  normal  pupil,  total  paralysis  of  the  bladder, 
cystitis,  no  loss  of  sensibility  whatever,  enormous  exaggeration  of  the 
patellar  reflexes,  and  violent  foot-clonus.  This  case  resulted  in  re- 
covery. This  symptom  complex,  as  Leichtenstern  remarks,  is  one 
which  corresponds  neither  to  the  picture  of  a  peripheral  neuritis  fol- 
lowing tabes  nor  to  that  of  a  spastic  spinal  paralysis  or  of  a  myelitis 
transversa. 

Psychoses. 

Among  the  great  number  of  symptoms  of  involvement  of  the  nervous 
system  in  influenza,  those  which  have  been  mentioned  above  under 
hysteria  and  neurasthenia  lead  us  imperceptibly  to  the  psychoses. 
The  extreme  malaise  and  debility  in  influenza  contain  a  hint  of  men- 
tal disturbances.  There  is  no  doubt  that  some  nerve  disturbances  are 
fitted  by  their  intensity  to  pave  the  way  for  mental  affections.     Thus, 


216  FINKLER — INFLUENZA. 

the  lieadacliG  may  for  exami)le  become  so  intense  or  insomnia  so  per- 
sistent that  through  this  alone  mental  irritability  may  be  brought 
on.  If  we  add  delirium  to  these  symptoms,  we  may  comprehend 
that  many  physicians  look  upon  psychic  disturbances  in  influenza  as 
very  common.  Others,  however,  have  maintained  the  contrary.  It 
is  probable  that  this  difference  in  opinion  depends  chieiSy  upon  the 
question  whether  the  apj)earance  of  the  psj^choses  of  influenza  pre- 
supposes a  congenital  or  acquired  psychopathic  condition,  the  influ- 
enza accordingly  occupying  only  the  role  of  an  exciting  cause,  or 
whether  influenza  directly  causes  morbid  psychological  conditions  in 
hitherto  healthy  individuals  having  apparently  no  predisposition  to 
mental  disease.  It  has  been  asserted  hj  some  who  lived  through  the 
late  epidemics,  and  who  also  distinctly  recollected  former  ones,  that 
the  recent  epidemics  were  distinguished  by  a  peculiar  prominence  of 
the  nervous  and  psychic  affections.  In  a  study  on  the  psychoses  of 
influenza,  Althaus  asks  whether  the  psj^choses  following  influenza 
occur  more  frequently  than  those  which  make  their  appearance  after 
other  acute  diseases.  In  a  certain  sense  this  question  has  been  an- 
swered affirmatively.  Many  observers  have  noted  more  cases  of 
post-grippal  psychoses  during  the  last  few  years  than  of  other  post- 
febrile mental  diseases  during  their  whole  lifetime,  and  psychoses 
follo^ving  influenza  are  undoubtedly  much  more  frequent  than  those 
occurring  as  a  sequel  to  other  infectious  diseases.  This  might  pos- 
sibl}^  be  explained  at  first  sight  by  the  fact  that  grippe  makes  its 
appearance  more  frequentl}^  in  the  form  of  a  pandemic  than  as  an 
epidemic,  and  we  might  assume  that  mental  disturbances  occur  more 
frequently  in  grippe  because  so  many  more  persons  are  attacked  by 
this  than  by  other  febrile  diseases.  If  we  compare  it,  however,  more 
carefully  with  other  infectious  diseases,  we  shall  be  convinced  that 
the  poison  of  gripj)e  exerts  a  more  deleterious  influence  on  the  tis- 
sues of  the  brain  than  other  toxins.  Jastrowitz,  in  his  report  on 
psychoses  in  the  German  collective  investigation,  defends  the  imi)res- 
sion  that  these  conditions  make  their  appearance  not  only  absolutely, 
but  also  relatively  more  frequentl}^  after  grippe  than  after  other  febrile 
affections.  The  only  acute  disease,  according  to  Althaus,  which  can 
be  compared  with  influenza  in  this  respect  is  typhoid  fever. 

It  has  been  pretty  generally  asserted  that  grippe  alone  is  not 
capable  of  producing  psychic  disturbances  and  that  if  these  should 
be  developed,  a  congenital  or  acquired  neurotic  tendency  must  have 
existed  in  these  patients.  This  opinion  is  held  by  Kraepelin  and 
Ladame,  also  by  Leledy,  Van  Deventer,  and  Bidou.  Althaus,  how- 
ever, after  a  careful  perusal  of  the  published  histories,  finds  that  a 
predisposition  was  manifested  in  only  62.8  per  cent.,  and  none  in 
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37.2  per  cent,  of  the  cases.  Although,  therefore,  a  predisposition  may 
be  an  important  factor  in  the  occurrence  of  these  psychoses,  it  is  by 
no  means  the  only  one.  This  much  is  at  any  rate  positive,  that  the 
gravity  and  duration  of  the  psychoses  are  unfavorably  influenced  by 
the  predisposition.  That  we  may  gain  an  insight  into  the  peculiar 
influence  of  grippe  on  the  mind,  it  is  practical  to  adhere  to  the  de- 
scription of  Kirn,  who  divides  the  psychic  disturbances  which  occur 
in  the  course  of  acute  febrile  affections  into  two  natural  groups,  ac- 
cording to  the  time  of  their  commencement:  (1)  Those  occurring 
during  the  febrile  stage,  and  (2)  those  occurring  after  the  fever  has 
ran  its  course. 

The  febrile  psychic  disturhances  are  by  no  means  infrequently 
observed  in  influenza ;  they  often  present  themselves  most  commonly 
in  the  form  of  febrile  delirium,  much  more  voxoiy  as  psychoses  of 
long  duration.  The  delirium,  which  is  often  compared  with  the 
analogous  symptoms  in  typhoid  fever,  makes  its  appearance  particu- 
larly in  cases  in  which  other  cerebral  disturbances  are  also  promi- 
nent, such  as  stupor  and  clouding  of  the  mind,  hypersesthesia,  etc. 
They  are  generally  combined  with  states  of  excitation  or  depression 
of  short  duration. 

According  to  Kirn  these  are  to  be  described  as  acvite  transitory 
psychoses,  for  the  reason  that,  especially  in  influenza,  we  are  able  to 
observe  the  gradual  transition  of  this  delirium  into  those  conditions 
which  are  recognized  generally  as  true  psychoses.  Attention  was 
drawn  to  this  especially  by  the  striking  manner  of  its  appearance,  fre- 
quently it  comes  on  when  the  patient  feels  perfectly  comfortable  and 
when  no  other  symptoms  of  disease  are  present.  On  the  other  hand, 
it  frequently  accompanies  those  forms  of  grippe  which  are  compli- 
cated by  pneumonia.  In  this  case,  it  may  be  distinguished  from  the 
delirium  of  common  pneumonia,  in  that  it  stands  in  no  relation  to  the 
extent  of  the  lung  affection,  that  it  may  make  its  appearance  at  the 
beginning  of  the  disease  instead  of  at  its  height,  and  that  it  is 
dynamic  in  character.  The  delirium  of  grippe  vasij  in  fact  precede 
all  other  local  symptoms,  it  may  follow  them,  or  alternate  with  them, 
and  especially  with  other  cerebral  symptoms.  Hallucinations  and 
sensory  illusions,  combined  with  motor  excitement,  give  to  this 
delirium  its  special  stamp.  It  may  be  quiet  and  manifested  by  inco- 
herent speech  or  may  be  noisy  and  find  expression  in  loud  screaming 
or  lamentation.  In  many  cases  the  delirium  is  combined  with  the  pa- 
tient's unconsciousness  of  his  condition,  while  in  other  cases  the 
patient  retains  in  a  measure  his  senses,  and  makes  unsuccessful  at- 
tempts to  overcome  his  illusions  and  hallucinations.  The  latter  oc- 
casionally present  a   remittent  or  intermittent  type,  thus    running 
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their  course,  so  to  speak,  in  a  number  of  paroxysms.  Tliis  delirium 
is  frequently  met  with  in  children,  in  individuals  at  the  age  of  pubertj', 
and  also  in  those  disposed  to  mental  disturbance,  especially  habitual 
drunkards.  Jastrowitz  concludes,  from  the  result  of  the  collective  in- 
vestigation, that  this  delirium  was  characterized  during  the  last  epi- 
demic of  influenza  not  only  by  its  frequent  occurrence,  but  also  by  its 
independence.  It  is  not  solely  a  fever  sj^mptom,.  as  it  occurs  not  only 
during  the  latter  but  also  after  it  has  disappeared.  Physicians  have 
in  many  cases  observed  violent  delirium  and  conditions  of  excitement 
accompanied  by  hallucinations,  in  a  perfectly  afebrile  condition.  The 
numerous  hallucinations  which  make  their  appearance  in  delirium 
may  involve  all  the  senses,  even  those  of  smell  and  taste.  Thus, 
some  patients  complain  of  anosmia,  later  of  some  especially  disagree- 
able odor.  The  hallucinations  may  continue  during  the  afebrile  state, 
no  other  symptoms  of  delirium  being  j)resent.  Delirium  potatorum,  a 
form  of  delirium  tremens,  usually  made  its  appearance  during  pneu- 
monia and  proved  to  be  exti*emely  dangerous  to  the  patient.  It  is 
mentioned  that  delirium,  lasting  three  days,  always  occurring 
towards  evening,  was  present  in  one  case. 

In  explanation  of  this  delirium  Althaus  says  that  not  only  does 
the  increased  degree  of  fever  exert  its  influence  on  the  functions  of 
the  cerebral  cells,  inasmuch  as  increased  heat  always  causes  an  irrita- 
tion of  nerve  tissue,  but  that  increase  of  the  cardiac  function,  by 
promoting  active  hj'pertemia  of  the  brain,  also  contributes  to  the 
appearance  of  symptoms  of  irritation.  This  hypersemia  not  only 
produces  headache,  insomnia,  congestion  of  the  veins  of  the  choroid, 
and  increased  sensitiveness  of  the  nerves,  but  clinically  it  is  also  re- 
lated to  the  condition  of  unconsciousness,  which  may  be  followed  by 
maniacal  excitement  and  delirium,  occasionally  ending  in  coma  and 
death. 

According  to  Kirn,  the  febrile  psychoses  of  influenza  follow  febrile 
delirium  intimately,  having  no  dividing  line  between  them.  Such  a 
transition  case  is  reported  by  Ewald.  A  boy  seven  years  of  age  had 
gone  to  school  in  perfect  health ;  after  school  hours,  however,  he  did 
not  return  home  as  usual,  but  went  to  the  railway  station,  saying  that 
he  was  going  to  Leipsic.  As  he  was  unable  to  give  an  account  of 
himself,  he  was  taken  into  custody,  and  his  identity  having  been 
established,  he  was  taken  home.  Arriving  here  he  was  unable  to 
recognize  either  his  home  or  his  surroundings.  He  continued  for  a 
few  days  longer  in  this  condition,  a  victim  of  delirium  which  proved 
to  be  an  initial  symptom  of  influenza.  This  psychosis,  however,  ap- 
pears more  frequently  on  the  second  or  third  day  of  the  disease  than 
during  its  initial  stage,  and  continues  for  a  longer  or  shorter  period 
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after  tlie  fever  has  ceased,  to  end  usually  in  rapid  recovery  after  one 
or  more  weeks.  In  tliis  grouj)  of  psychoses  should  be  included  those 
in  which  Leichtenstern  says  that  he  had  the  imtients  committed  to  an 
insane  asylum,  on  account  of  the  danger  of  their  committing  suicide 
or  because  of  their  turbulenc}',  but  that  he  was  sorry  later  on  that  he 
did  not  allow  them  to  remain  at  home,  as  they  all  rapidly  recovered. 
In  these  psychoses  the  patient  leads  a  perfect  dream-life,  unable 
to  recognize  his  own  j)osition  and  surroundings.  His  moods  are 
variable,  although  as  a  rule  the  depressing  forms  predominate, 
accompanied  occasionally  by  apprehensions.  Motility  is  as  a  rule 
increased  as  manifested  by  mimicry,  gesticulation,  restlessness  of  the 
legs  in  walking,  etc.  There  are  also  increased  speech  movements,  as 
shown,  by  rapid  talking,  screaming,  singing,  and  praying.  Sensory 
delusions  are  as  a  rule  present  here.  Sleep  is  greatly  disturbed, 
being  frequently  absent  altogether.  The  disappearance  of  excitement 
with  a  return  of  consciousness  is  usually  rapid,  accompanied  by 
amnesia  or  only  a  general  remembrance  of  the  events  of  the  attack. 
The  prognosis  of  the  febrile  influenza  psychosis  may  be  considered 
favorable,  as  a  rule.  If  death  occurred,  this  was  generally  due  to  a 
complicating  pneumonia  or  heart  failure.  Jastrowitz  explains  the 
acute  confusion  present  in  the  first  instance  as  only  a  protracted 
delirium,  and  sees  the  reason  of  its  presence  in  the  nervous  disposi- 
tion as  well  as  in  the  strength  of  the  influenza  poison,  which  has 
acted  on  the  psychic  cerebral  centres,  so  that  this  being  the  case, 
individuals  not  predisposed,  as  for  example  robust  country  people, 
are  also  attacked  by  it. 

The  post-febrile  psychoses  consist  in  those  disturbances  which  make 
their  aj^pearance  after  the  cessation  of  the  fever.  The  time  at  which 
they  appear  is  extraordinarily  variable.  This  time  is  of  interest  in 
so  far  as  the  question  might  be  raised  whether  we  can  still  ascribe  to 
influenza  a  mental  disturbance  which  makes  its  appearance,  for 
example,  two  to  three  months  after  the  febrile  affection.  It  seems  to 
me  that  we  are  Justified  in  this  assumption,  if  for  no  other  reason, 
because  the  disturbance  of  the  equilibrium  can  be  found  at  this  time. 
Althaus  concludes:  (1)  The  psychoses  which  assume  the  form  of 
maniacal  excitement  follow  the  attack  quickly,  usually  making  their 
appearance  immediately  after  the  crisis ;  (2)  when  the  affection  has 
the  character  of  depression  and  melancholia  it  occurs  somewhat  later, 
namely,  within  a  few  days  to  a  few  weeks  after  the  influenza;  (3)  a 
general  x)aralysis  may  occur  much  later  still,  namely,  as  long  as  six 
months  after  the  attack.  Mispelbaum,  who  has  written  an  excellent 
dissertation  on  the  psychoses  of  influenza  under  Pelmann's  direction, 
mentions  the  time  as  being  usually  four  to  six  weeks,  although  in  two 
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cases  it  was  about  fourteen  days;  Van  Deventer  j)laces  their  occur- 
rence eight,  ten,  twelve,  or  fourteen  daj^s  after  the  influenza  fever. 
As  the  post-febrile  do  not  present  the  same  simplicity  of  form  as  the 
febrile  psychoses.  Kirn  has  made  various  subdivisions,  namely :  (1) 
acute  conditions  of  exhaustion ;  (2)  melancholic  conditions ;  (3)  mani- 
acal conditions.  The  acute  exhaustive  conditions  which  were  first 
designated  by  Hermann  Weber  and  Ki-epelin  as  asthenic  psychoses  are 
somewhat  similar  to  the  mental  disturbances  which  make  their  appear- 
ance after  pneumonia,  after  acute  exanthemata,  and  during  the  puer- 
peral period.  They  are  characterized  by  rapidly  developing  acute 
conditions  of  excitement  with  innumerable  delusions  of  the  senses,  in 
which  an  apprehensive,  more  rarelj""  an  expansive  mood  predominates. 
The  illusions  relate  more  to  a  feeling  of  depression  than  to  one  of  ex- 
altation. Developed  in  a  higher  degree,  these  disturbances  have  been 
denominated  hallucinatory  confusion.  Kirn  mentions  as  particularly 
characteristic  of  this  form  of  the  disease  the  condition  of  great  physi- 
cal weakness  and  anaemia,  accompanied  by  a  relatively  slow  return 
of  strength.  This  bodily  exhaustion  may  lead  to  a  fatal  termination. 
On  the  other  hand,  perfect  recovery  may,  however,  take  place,  even 
after  relai3ses  of  this  psj^chic  confusion.  The  fact  is  also  emphasized 
in  Pelmann's  cases  that  in  the  time  between  the  attack  of  influenza  and 
the  beginning  of  the  psychosis,  the  patients,  though  believing  them- 
selves free  from  the  grippe,  still  have  a  feeling  of  debility,  and  unani- 
mously complain  of  insomnia.  In  his  cases  the  advent  of  the  psychosis 
was  always  announced  hj  an  acute  delirium,  the  "  delirium  decremente" 
of  Weber,  which  lasted  a  few  days  (in  one  case  two  weeks),  passing, 
except  in  two  cases,  into  a  melancholia  of  varying  duration,  never 
less  than  half  a  month.  Pelmann  is  also  of  the  opinion  that  the  con- 
dition of  general  debility  caused  by  the  influenza  is  the  principal 
factor  in  the  injurj^  to  the  cerebral  functions,  and  therefore  recom- 
mends that  this  period  of  exhaustion  be  most  carefully  watched. 

The  second  group  in  Kirn's  table  includes  the  melancholic  condi- 
tions. Their  advent  is  particularly  marked  by  a  feeling  of  debility 
and  of  physical  exhaustion. 

This  easilj'^  explained  condition  of  depression  may  progress 
through  all  stages,  until  it  reaches  pronounced  melancholia.  This 
latter,  following  influenza,  is  in  many  cases  a  simple  one,  with  per- 
fectly retained  consciousness,  and  frequently  remains  stationary  at 
this  low  stage,  taking  on  a  hypochondriacal  character,  owing  to  the 
existence  of  numerous  parsesthesife.  In  other  cases  the  melancholia 
will  increase  to  great  apprehension,  expressions  of  despair,  suicidal 
impulses,  and  occasionally  cataleptic  symptoms.  If  delirium  has 
preceded  this  melancholic  condition,  it  is  jjrobably  correctly  looked 
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upon  as  a  delirium  of  exhaustion.  Kraepelin  lias  mentioned  cases  of 
marked  hyjjocliondriasis,  occurring,  however,  in  those  disjjosed  to  it 
and  in  otherwise  complicated  cases.  The  melancholic  condition 
occasionally  also  is  found  in  individuals  who  were  dejected  in  spirit 
even  before  the  attack  of  influenza.  The  third  form  of  mania,  which 
makes  its  appearance  in  the  stage  following  influenza,  is  in  all  prob- 
ability more  rare  than  any  other.  Maniacal  excitement  usually  de- 
velops about  one  week  after  the  attack  of  influenza,  and  rapidly  rises 
to  its  full  height.  As  a  rule  we  find  simple  typical  mania,  without 
the  presence  of  hallucinations.  Where  raised  self-esteem  is  present 
we  usually  note  a  serene  temper,  and  excitement  in  all  motor  areas, 
more  rarely  an  irritable  temper  and  discontent.  A  characteristic 
quality  does  not  seem  to  be  possessed  by  these  manias,  however. 
Most  cases  may  be  treated  at  home,  and  end  in  recovery. 

The  majority  of  authors  are  as  adverse  to  the  idea  of  a  peculiar 
grippe  psychosis,  as  they  are  to  admitting  the  existence  of  a  special 
typhoid  or  puerx)eral  psychosis.  Althaus,  however,  mentions  cases 
of  general  paralysis  after  grippe  in  which  no  predisposition  was  -pres- 
ent, and  points  out  that  the  melancholic  delirium  of  grippe  is  not  a 
peculiar  kind,  but  that  it  also  occurs  after  typhoid  fever  and  acute 
articular  rheumatism.  He  takes  it  for  granted  that  the  most  frequent 
form  of  the  disease  is  that  of  an  acute  hypochondriacal  melancholia, 
as  41.2  per  cent,  of  all  patients  suffered  from  this.  Aside  from  the 
forms  described  here  Kirn  mentions  another  group  under  the  title 
of  pseudogrippal  psychoses.  .These  represent  individual  hysterical 
and  paralytic  disturbances,  as  well  as  a  few  cases  of  paranoia. 
They  are  to  be  explained  by  the  assumption  that  the  diseased  condi- 
tions were  present  before  the  advent  of  the  influenza,  but  became  de- 
veloped to  such  a  degree  that  they  were  evident  even  to  the  laity  as 
a  result  of  the  shock  of  the  illness.  In  the  collective  investigation 
reports  acute  paranoia  was  only  rarely  mentioned.  A  weak  memory 
is  noted  with  remarkable  frequency  in  griiipe,  especially  after  the 
disappearance  of  the  i)rimary  trouble.  This  can  only  be  looked  uj^on 
frequently  as  a  symptom  of  exhaustion.  Jastrowitz  seems  inclined  to 
place  cases  of  aphasia  in  influenza  here,  and  to  refer  the  condition  to 
a  weakness  of  the  word-memory.  A  couple  of  observations  of  Henius 
in  Berlin,  however,  point  to  the  fact  that  here  as  elsewhere  the  injury 
of  the  brain  by  the  poison  of  influenza  is  a  more  constant  factor  in 
the  functional  cerebral  disturbance  than  is  exhaustion.  The  patients 
were  two  women  in  whom  there  was  a  nearly  total  abeyance  of  the 
psychic  functions.  One  of  them  was  a  very  old,  but  mentally  and 
bodily  still  vigorous  lady ;  her  memory  suddenly  left  her  altogether 
and  she  was  una})le  to  recollect  the  day  of  the  month  or  the  year,  but 
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was  perfectly  aware  of  her  loss  of  memory.  After  thirty  hours 
memory  again  returned.  The  other  patient,  a  domestic  twenty-three 
years  of  age,  was  unable  to  perform  any  work,  remembered  nothing 
that  was  told  her,  could  not  sleep,  and  complained  of  severe  headache, 
but  she  had  no  fever;  by  the  end  of  a  week  she  had  recovered  per- 
fectly. An  interesting  case  of  aphasia  was  observed  in  an  artist,  who 
became  ill  with  a  violent  catarrh  and  fever,  which  was  followed  by 
total  aphasia;  the  young  man  could  understand  everything  that  was 
said  to  him,  was  himself,  however,  not  able  to  utter  a  word.  In 
twenty-four  hours  the  power  of  speech  was  again  restored. 

As  regards  influenza  in  the  insane,  these  persons  are  not  more 
frequently  attacked  than  the  healthy,  neither  are  there  any  peculiar 
symptoms  in  them,  although  in  the  rejiorts  of  certain  individual 
institutions  a  temjDorary  aggravation  of  the  mental  malady  was  noted. 

Diabetes  insipidus  has  been  met  with  in  a  few  cases  after  influ- 
enza as  a  peculiar  symptom,  showing  an  involvement  of  the  nervous 
system. 

Circulatory  System. 

The  bacilli  of  influenza  do  not  permanently  make  their  home  in 
the  hlood,  and  they  have  been  only  temporarily  and  rarely  met  with 
here.  This  fact  has  caused  astonishment  from  the  beginning,  for  the 
reason  that  it  was  thought  the  varied  clinical  symi)toms  of  influenza, 
the  polymorphism  of  the  disease  picture,  could  be  best  explained  by 
a  dissemination  of  the  bacilli  through  the  blood.  Besides  this,  many 
symptoms  on  the  part  of  the  circulator}'  organs  were  so  striking  that 
these  also  seemed  to  point  to  a  disease  of  the  blood  itself.  It  has 
been  mentioned  above  that  slight  symptoms  of  icterus  were  thought 
to  point  to  changes  in  the  comi^osition  of  the  blood,  and  that,  in  the 
examination  of  urine,  elements  were  looked  for  which  could  be 
referred  to  disintegration  of  the  blood.  No  sufficient  ground  was 
obtained  in  all  these  studies  to  assume  the  existence  of  blood  changes 
such  as  we  meet  with  in  septic  diseases.  It  goes  without  saying  that 
the  secondary  affections,  which  are  disseminated  by  means  of  the 
blood  current,  are  not  here  included. 

The  experiments  made  to  determine  the  action  of  the  blood  in  in- 
fluenza have  not  given  the  same  results  in  all  cases.  While  some,  as 
von  Jaksch,  deny  that  blood  changes  occur,  others  admit  of  slight 
changes.  Thus  Klebs  assumes  that  there  is  a  slight  decrease  of  the 
red  blood  corpuscles,  and  Pribram  a  diminution  qf  hsemoglobin  dur- 
ing the  period  of  convalescence.  A  still  more  marked  diminution  of 
the  red  blood  corpuscles  and  of  the  amount  of  haemoglobin  has  been 
claimed  by  Schirmer,  whose  statements  are  corroborated  by  Renzi. 
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Other  changes  in  the  blood  were  assumed  by  Baumler,  who  noticed  a 
remarkably  large  number  of  degenerated  corpuscles.  Klebs  attrib- 
utes great  importance  to  the  appearance  of  granular  masses  in  the 
blood.  He  looks  upon  these  as  derived  from  degenerated  red  and 
white  corpuscles.  All  this  is  in  accord  with  his  belief  that  the  most 
important  changes  of  influenza  occur  in  the  blood  itself.  He  carried 
this  opinion  so  far  that  he  even  considered  the  seemingly  primary 
catarrhal  and  inflammatory  symi:)toms  as  the  result  of  the  occlusion 
of  large  capillary  areas  by  the  thrombi,  resulting  in  hypersemia,  in- 
flammation and  exudation,  deposition  of  pathogenic  microorganisms, 
and  the  preparing  of  a  suitable  soil  for  the  development  of  the  latter. 
He  believes  that  the  nervous  symptoms  are  caused  by  these  circulatory 
disturbances,  the  influence  of  the  toxins  being  very  subordinate. 
Baumler  rested  his  assumption  that  in  influenza  grave  changes  occur 
in  the  blood  on  the  great  decrease  of  haemoglobin,  and  he  regarded 
as  related  to  this  the  frequent  appearance  of  icterus,  urobilinuria,  and 
hsemoglobinuria.  It  must  be  admitted,  however,  that  the  changes 
above  described  are  not  constantly  present,  and  we  believe  that  while 
they  may  perhaps  be  employed  for  a  partial  explanation  of  the 
changes  occurring  in  influenza,  they  by  no  means  make  the  assump- 
tion of  a  specific  influenza  toxin  necessary.  The  fact  that  the  spleen 
is  so  frequently  found  enlarged  in  influenza  is  an  argument  in  favor 
of  the  occurrence  of  marked  blood  changes.  An  increase  of  the  white 
blood  corpuscles  also  in  uncomplicated  cases  of  influenza  has  been 
observed  by  numerous  investigators ;  on  the  other  hand,  a  true  leu- 
kaemia or  even  an  acute  pernicious  anaemia  has  been  observed  only 
very  exceptionally  in  influenza. 

The  cardiac  symptoms  are  of  great  importance,  as  they  serve  to 
distinguish  the  picture  of  influenza  in  a  peculiar  manner  from  that  of 
other  infectious  diseases,  and  because  also  in  the  greater  number  of 
cases  the  true  cause  of  death  is  to  be  found  in  an  affection  of  the  heart. 
The  extremely  rapid  pulse  has  been  noticed  from  the  beginning  by 
all  observers ;  it  is  present  in  influenza  whether  fever  exists  or  not, 
and  is  by  no  means  proportionate  to  the  increase  in  temperature.  It 
is  usually  an  expression  of  the  great  physical  debilitj- ;  it  is  rarely 
tense,  more  frequently  small  and  weak ;  a  pulse  of  100  to  120  is  not 
rare,  even  in  the  absence  of  fever.  This  condition  of  the  pulse  has 
been  found  also  when  other  inflammatory  affections  could  be  demon- 
strated. In  ordinary  non-grippal  pneumonia  we  usually  find  a 
special  form  of  pulse  which  was  formerly  designated  a  pulse  of  in- 
flammation, and  a  certain  relation  usually  exists  between  the  pulse 
and  bodily  temperature,  but  the  pulse  in  the  pneumonia  of  influenza 
retains  the  qualities  of  the  influenza  pulse.     It  is  rapid,  soft,  easily 
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compressible.  In  the  pneumonic  affections  of  influenza  tliis  condi- 
tion of  the  pulse  has  frequently  puzzled  us,  because  we  are  used  to 
look  on  a  pulse  rate  of  120  and  over  as  a  very  unfavorable  symptom 
in  a  simple  pneumonia.  This  tachycardia,  however,  is  not  invariable 
in  influenza,  for  we  meet  occasionally  with  cases  of  bradycardia,  or 
marked  slowing  of  the  pulse.  This  peculiarity  seems  to  have  been 
observed  in  a  varying  frequency  in  different  localities,  for  it  is  con- 
sidered by  some  observers  as  especially  characteristic  of  influenza, 
being  observed  more  frequently  here  than  in  any  other  acute  infec- 
tious disease.  It  was  mentioned  in  the  accounts  of  epidemics  during 
the  last  century,  and  was  observed  in  that  of  1889-90.  It  seems  to 
have  occurred  with  particular  frequency  in  Munich,  where  among 
275.  patients  46  per  cent,  showed  a  marked  slowing  of  the  pulse, 
either  an  absolute  slowing  if  the  rate  is  40  to  60  beats  in  an  afebrile 
course,  or  a  relative  one  if  there  are  60  to  120  pulsations  during  high 
fever.  Leichtenstern  has  observed  106  pulsations  to  the  minute  in  a 
case  of  influenza  pneumonia  with  a  temperature  of  40.7°  (105.2"^),  and 
only  94  accompanying  a  fever  of  39.3"  (102.7°),  showing  that  this 
functional  anomaly  attributed  to  influenza  occurs  even  during  pneu- 
monia. Other  anomalies  of  the  heart's  action  are  presented  in  the 
irregularitj^  of  the  pulse,  and  in  the  great  variation  of  the  pulse  rate ; 
it  may  rise  from  80  to  130  beats,  when  the  patient  changes  from  the 
recumbent  to  the  sitting  posture,  the  ponU  instable  of  Huchard. 

Leichtenstern  also  describes  a  peculiar  variation  in  frequency, 
which  is  recognized  in  the  changed  rate  during  succeeding  (luarter 
minutes,  and  which  he  designates  alloiorrhythm  or  poikilorrhythm. 
The  strong  action  of  the  poison  on  the  heart  early  leads  to  the  ap- 
pearance of  the  dicrotic  pulse,  to  which  Pribram  has  especially 
drawn  attention.  It  cannot  be  denied  that  nervous  functional  dis- 
turbances are  at  the  bottom  of  these  forms  of  the  pulse,  and  they 
oftentimes  also  are  accompanied  by  other  symptoms,  for  example 
by  a  feeling  of  distress  in  breathing,  pain  in  the  region  of  the  heart, 
precordial  distress,  lancinating  pains  in  the  side,  so  that  these  cases 
may  present  the  picture  of  a  true  neurosis  of  the  heart.  All  these 
symptoms  occur  along  the  line  of  heart  failure,  and  death  in  truth 
has  happened  in  consequence  of  a  sudden  cardiac  paralysis  in  the 
beginning  of  influenza  or  even  during  convalescence,  no  gross  changes 
of  the  heart  muscle  being  found.  Cardiac  debility  is  also  supposed 
to  be  an  explanation  for  the  occurrence  of  glaucoma,  by  Sattler, 
Ebersbusch,  and  Knies.  This  action  is  especially  noticeable  in  cases 
in  which  the  heart  is  already  abnormal.  Thus  we  have  seen  many 
cases  of  autopsy,  in  which  there  was  soDie  preexisting  affection  of 
the  heart,  such  as  simple  valvular  disease,  which,  in  the  absence  of 
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the  attack  o^  influenza,  would  probably  have  gone  on  without  serious 
result  for  a  long  time.  In  other  cases  conii)licated  valvular  affec- 
tions suddenly  made  their  appearance  in  cases  of  preexisting  Graves' 
disease. 

Of  truly  inflammatory  diseases  pericarditis  and  endocarditis  are 
observed  in  influenza;  the  former  is  usually  of  the  dry  form,  but 
serous  and  fibrinous  exudates  may  also  make  their  appearance.  Of 
endocarditis  it  is  said  in  the  collective  investigation  that  it  had 
always  ajipeared  in  that  varicose  form  are  which  is  found  on  the  free 
borders  of  the  valve,  on  the  side  facing  the  blood  current  and  accom- 
panying, as  we  know  this  form  does,  numerous  acute  diseases.  Peri- 
carditis was  in  all  probability  most  frequently  a  sequel  in  cases  in 
which  pneumonia,  pleuritis,  or  articular  rheumatism  was  present. 
The  endarteritis  seems  to  present  only  in  very  rare  instances  an 
ulcerative  character,  perhaps  only  when  a  previous  disease  was  forced 
by  the  influenza  into  an  ulcerative  stage.  That  these  cases  are  fre- 
quently due  to  a  mixed  infection  can  be  j)roved  by  the  fact  that  Oul- 
mont  and  Barbier  have  demonstrated  the  presence  of  streptococci  in 
the  valvular  vegetations.  The  myocarditic  affections  in  influenza 
are  also  to  be  looked  upon  usually  as  complications  in  the  mixed  in- 
fection of  influenza.  Myocarditic  changes  and  parenchymatous  and 
fatty  degeneration  of  the  cardiac  muscle  have  been  demonstrated  in 
these  cases,  accompanied  by  consecutive  dilatation  of  the  ventricles. 
Lenhartz,  in  a  case  of  influenza  i)neumonia  complicated  by  pleuritis 
and  pericarditis,  found  small  metastatic  abscesses  in  the  cardiac 
muscles  which  contained  strejjtococci.  These  myocarditic  affections 
do  not  often  occur,  but  are  frequently  brought  to  mind  when  irregu- 
larity of  the  pulse  is  found  in  influenza.  If  this  irregularity  remain 
for  a  long  time  after  the  disappearance  of  the  influenza,  it  can  be 
differentiated  from  myocarditis  by  the  fact  that  the  irregularity  ex- 
isting without  great  circulatory  disturbances  gives  the  impression 
rather  of  a  neuropathic  anomaly  than  of  a  sequel  due  to  degenerative 
inflammatory  processes. 

The  blood-vessels  have  been  found  greatly  changed  in  influenza. 
On  the  part  of  the  venous  system,  phlebitis  and  thrombosis  frequently 
make  their  appearance  during  the  period  of  convalescence.  Accord- 
ing to  the  report  of  the  collective  investigation  committee  disease  of 
the  femoral  vein  was  with  few  exceptions  present,  much  more  rarely 
than  that  of  the  anterior  tibial  and  brachial.  The  cases  were  not 
often  fatal ;  twice  death  was  due  to  hemorrhagic  infarction  of  the 
lung,  in  one  instance  it  occurred  as  a  result  of  amputation  of  the 
thigh  for  gangrene.  It  is  very  likely  that  the  involvement  of  the 
veins  of  the  lower  extremities  may  be  due  especially  to  cardiac  de- 
VoL.  XV.— 15 
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bility.  Leichtensteru  regards  the  fact  that  this  change  may  be  oi 
a  very  acute  character  as  a  special  peculiarity  of  this  venous  throm- 
bosis. He  reports  a  case  of  thrombosis  of  the  veins  of  the  arm  oc- 
curring in  a  robust  physician,  and  accompanying  a  severe  cardiac 
influenza,  which  led  to  a  marked  swelling  and  a  blue  discoloration  of 
the  whole  extremity  within  twenty-four  hours.  He  refers  the  fact 
that  gangrene  has  been  observed  in  cases  of  thrombosis  of  the  reins 
to  this  obstructive  change.  As  this  occurs  so  very  rarely,  Litten 
believes  that  in  a  case  reported  by  the  collective  investigation,  the 
gangrene  of  the  thigh  had  probably  been  erroneously  referred  to  a 
venous  thrombosis.  According  to  Leichtensteru,  however,  it  is 
repeatedly  mentioned  in  the  history  of  the  disease  that  the  arteries 
are  not  occluded  in  these  cases,  but  that,  on  the  other  hand,  the  ve- 
nous thrombosis  leads  to  grave  changes  in  the  extremity  affected.  We 
may  mention  an  observation  of  Johannsen  as  belonging  here,  which 
relates  to  a  thrombosis  of  the  veins  of  the  right  arm  and  of  the  right 
lower  extremity ;  at  the  amj)utation  of  the  thigh  for  gangrene,  all  of 
the  veins  were  found  to  be  filled  with  deeply  extending,  firm  throm- 
boses; the  femoral  arter^',  on  the  other  hand,  was  the  seat  simply  of 
atheromatous  degeneration. 

In  influenza  we  meet  with  a  spontaneous  thrombosis  of  the  arteries 
such  as  has  been  regarded  by  Yirchow  as  marantic  and  which  has 
been  met  with  hitherto  chieflj^  in  the  course  of  typhoid  fever.  One 
of  the  first  cases  of  this  kind  was  described  by  Leyden.  It  has  its 
seat  by  preference  in  the  popliteal  artery  and  makes  its  appearance 
most  frequently  during  the  period  of  convalescence.  This  accident 
leads  to  a  grave  condition  of  gangrene  of  the  lower  extremities, 
which  has  been  described  by  Eichhorst,  Gerhardt,  and  Cammerer,  and 
which  occurred  not  only  in  aged  and  decrepit  individuals,  but  also 
in  the  young  and  robust.  Occlusion  of  the  arteries,  like  thrombosis 
of  the  veins,  occurs  symmetrically,  involving  the  corresponding  vessels 
on  the  two  sides.  The  symptoms  of  an  arterial  occlusion  in  influ- 
enza do  not  difi'er  from  those  of  the  similar  condition  occurring  at 
other  times,  and  consist  in  a  sensation  of  cold  and  anaesthesia  of  the 
extremities,  absence  of  the  pulse  beat,  occasionally^  violent  pain,  bluish- 
black  discoloration,  and  mummification  of  the  parts  involved.  The 
prognosis  is  unfavorable,  death  occurring  usually  even  after  amputa- 
tion. Septic  S3^mptoms  of  a  general  kind  frequently  make  their  ap- 
pearance after  arterial  thrombosis.  In  the  German  collective  investi- 
gation report  eight  cases  of  arterial  thrombosis  are  mentioned.  Four 
of  these  were  unilateral,  involving  the  popliteal  artery ;  the  fifth,  which 
was  also  in  the  popliteal  artery,  was  accompanied  by  symmetrical 
gangrene  of  both  legs ;  the  sixth  case  was  one  of  thrombosis  of  the 
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femoral  artery  with  gangrene ;  the  seventh  thrombosis  of  the  brachial 
artery,  and  the  eighth  thrombosis  of  the  cerebral  arteries.  In  addi- 
tion to  this,  occlusion  of  the  arteria  centralis  retinae  and  of  the  arteria 
fossas  Sylvii  was  observed,  but  the  condition  in  these  cases  was  due 
to  an  embolic  closure  of  the  vessels  accompanying  chronic  endo- 
carditis. 

As  to  the  cause  of  these  thromboses,  we  must  of  course  bear  in 
mind  that  in  degenerative  disease  of  the  cardiac  muscle  the  formation 
of  a  thrombus  occurs  in  the  right  as  well  as  in  the  left  ventricle, 
as  has  been  frequently  demonstrated  post  mortem.  Besides  this, 
emboli  will  be  disseminated  by  an  acute  or  chronic  endocarditis,  or 
arteriosclerosis  of  the  aorta  may  be  the  cause  of  the  formation  of 
thrombi. 

In  other  cases,  the  already  existing  senile  changes  will  be  so 
aggravated  by  the  influenza  that  the  formation  of  thrombi  can  take 
place.  Primary  or  spontaneous  arterial  thrombosis  is  dejjendent,  von 
Leyden  is  inclined  to  think,  upon  disintegration  of  the  white  blood 
elements ;  this  increases  progressively  from  the  commencement  of  the 
disease  to  the  crisis  and  also  beyond  it.  Thus  we  must  place  these 
thrombi  formations  in  a  line  with  the  action  of  blood-plaque  throm- 
boses in  various  cases  of  poisoning  (phosphorus,  chlorate  of  potash) ; 
possibly  an  extraordinary  spasm  of  the  vessels  may  also  play  a  role 
here,  as  is  assumed  by  Gerhardt.  This  becomes  plausible  by  the 
observations  made  on  the  spasmodic  action  of  the  peripheral  blood- 
vessels, as  described  especially  by  Petrina,  who  noted  the  occurrence 
of  temporary  changes  in  temperature  from  cold  to  warm  of  a  finger 
or  a  toe,  in  the  course  of  influenza. 

The  Jiemorrhagic  symptoms  in  influenza,  which  are  the  evidence 
of  intense  impression  of  the  poison  of  influenza  on  the  blood-vessels, 
are  in  a  high  degree  interesting.  Attention  has  already  been  drawn 
to  hemorrhagic  encephalitis  in  speaking  of  cerebral  diseases ;  large 
and  small  hemorrhages  are  of  not  very  infrequent  occurrence  in  this 
organ.  But  we  also  meet  with  a  great  variety  of  hemorrhages  in 
other  parts.  Pick  has  described  a  case,  which  ran  a  rapid,  short 
course,  under  the  picture  of  a  hemorrhagic  diathesis.  Bleeding  from 
the  nose,  chiefly  in  young  individuals,  has  been  frequently  observed, 
and  described  especially  by  Peiper;  in  other  recorded  cases  violent 
epistaxis  has  occurred  only  late  in  the  course  Oi  influenza.  The  spu- 
tum frecjuently  presents  an  admixture  of  blood  in  the  shape  of  streaks 
and  dots,  and  true  hemorrhage  of  the  lungs  has  not  infrequently 
been  observed,  even  in  the  absence  of  tuberculosis.  I  have  seen 
violent  attacks  of  haemoptysis  in  some  cases  of  chronic  pneumonia, 
occurring  at  long  intervals;  and  in  another  case,  bronchial  hemor- 
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rliage  lias  now  lasted  about  four  years,  almost  without  cessation. 
Hemorrhages  into  the  skin  in  the  form  of  petechige  have  been  repeat- 
edlj^  described,  and  also  hemorrhages  of  the  tympanum  and  the  fre- 
quent admixture  of  blood  in  the  jjurulent  exudation  from  the  ear,  are 
recorded.  Brando  mentions  three  cases  in  which  such  hemorrhages 
occurred  in  the  absence  of  otitis  media. 

Helling  twice  met  with  an  initial  hsematemesis  in  cases  in  which 
no  suspicion  of  gastric  ulcer  was  present.  Intestinal  hemorrhages 
occurring  in  otherwise  healthy  individuals  after  an  attack  of  influenza 
have  also  been  reported.  As  a  rule,  these  blood}^  evacuations  con- 
tinued for  a  few  days,  and  were  then  followed  by  mucous  stools. 
Keilmann  and  Dietrich  described  these  in  the  gastric  form  of  in- 
fluenza. Cases  of  hemorrhage  from  the  kidneys  in  the  form  of 
hematuria  have  been  described  by  Eichhorst,  or  in  the  form  of 
hsemoglobinuria  by  Biiumler;  slighter  admixtures  of  blood  in  the 
urine  were  found  in  some  cases  of  nephritis.  The  menstrual  flow 
during  the  attack  of  influenza  has  in  many  instances  been  reported  to 
be  more  violent  than  usual  and  of  longer  duration.  Haken  observed 
violeut  metrorrhagia  in  certain  cases  in  which  no  tendency  to  hemor- 
rhages of  this  sort  had  been  formerly  present,  and  Helling  observed 
in  a  woman  forty -nine  years  of  age,  who  had  ceased  to  menstruate  for 
five  years  and  who  had  no  uterine  disease,  a  hemorrhage  from  the 
uterus  during  an  attack  of  influenza. 

The  Skin. 

The  symptoms  of  the  blood-vessels,  described  above,  now  lead  us 
on,  by  way  of  the  hemorrhages  and  the  vasomotor  fuuctional  disturb- 
ances, to  the  lesions  of  the  skin  observed  in  influenza.  Just  as  spas- 
modic afi'ections  occur  in  the  smaller  vessels,  so  may  paralysis  take 
place  in  them.  It  is  of  very  common  observation  in  influenza  to  find 
the  skin  of  the  face  reddened  and  swollen,  so  that  we  are  probably 
justified  in  assuming  a  paralysis  of  the  vessels  as  the  cause  of  this 
symptom.  The  redness  of  the  skin  in  many  cases  spreads  far  beyond 
the  face  over  the  whole  body.  This  eruption  is  usually  not  uniform, 
but  occurs  in  spots,  and  then  presents  an  appearance  similar  to  the 
exanthem  of  measles  or  of  scarlet  fever.  French  investigators  have 
described  especial  varieties  under  the  names  of  scarlatiniform  and 
rubeolic  (Teissier),  which  are  in  fact  frequently  quite  difiicult  to 
distinguish  from  true  measles  and  scarlet  fever.  This  exanthem  often 
reminds  one  of  that  which  is  caused  by  antipyrin,  but  it  occurs  in 
cases  in  which  no  antipyrin  has  been  used.  The  eruption  generally 
occurs  during  the  febrile  stage,  and  when,  as  frequently  happens, 
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tliere  is  at  tlie  same  time  a  marked  liyperaemia  of  the  conjunctivse  or 
painful  affections  of  the  throat  exist,  the  similarity  to  measles  or 
scarlet  fever  becomes  even  more  remarkable.  A  special  eruption 
peculiar  to  influenza  has  not  been  observed.  A  i^eculiar  erudition 
which  was  described  by  Aman  probably  belongs,  as  Biiumler  thinks, 
to  the  metastatic  eruptions  in  septicopysemic  conditions.  Schwim- 
mer  has  described  a  polymorphous  erythema  exudativum.  Hoffmann 
observed  in  two  hundred  cases  of  influenza  five  cases  of  an  exanthem, 
among  them  two  of  very  pronounced  erythema.  The  forms  under 
which  these  eruptions  appear  are,  in  addition  to  those  mentioned,  urti- 
carial, herpetic,  and  erysipelatous.  The  urticarial  eruption  is  fre- 
quently found  among  the  other  forms.  A  case  of  urticaria  pigmentosa 
occurring  in  the  course  of  influenza  has  been  reported  by  Teubner. 
The  morbilliform  and  urticarial  eruptions  are  extraordinarily  evanes- 
cent, as  are  also  the  general  redness  of  the  skin,  the  rarely  encountered 
roseola-like  exanthem,  and  a  macular  one  which  resembles  that  of 
typhus  fever.  Of  somewhat  longer  duration  are  the  herpetic  eruptions. 
These  occur  as  herpes  labialis,  or  on  the  face,  the  nose,  or  the  eyes. 
The  members  of  the  German  collective  investigation  committee  noted 
the  occurrence  of  herpes  facialis  or  labialis  in  six  per  cent,  of  their  cases. 
Among  the  skin  affections  which  Schwimmer  described,  the  herpetic 
forms  were  also  the  most  frequent;  he  met  with  herpes  iris  and  cir- 
cinatus  in  two  cases.  Leichtenstern  observed  herpes  in  four  per  cent, 
of  his  cases,  and  that  somewhat  more  frequently  in  those  which  were 
complicated  by  a  pneumonia.  Herpes  of  the  tongue  has  occasionally 
been  mentioned.  Herpes  zoster  also  occurs,  sometimes  on  the  chest 
accompanying  intercostal  neuralgia,  in  a  few  cases  in  the  region  of 
the  supraorbital  nerve,  and  also  in  that  of  the  sciatic.  Hoffmann 
mentions  a  case  of  herpes  in  which  the  whole  left  side  of  the  face  be- 
tween the  lower  eyelid  and  the  upper  lip,  also  a  part  of  the  lip  itself, 
was  covered  with  groups  of  vesicles.  These  forms  have  usually  been 
observed  during  the  decline  of  the  influenza  attack,  but  a  few  cases 
of  urticaria  erujition  and  herpes  zoster  have  occurred  as  late  as  four- 
teen days  after  the  cessation  of  the  disease,  so  that  we  may  designate 
them  as  late  exanthemata.  Krannhals  also  most  frequently  observed 
herpes  of  the  face,  more  rarely  of  the  trunk  and  the  extremities.  As 
a  curiosity  we  may  mention  the  unique  case  in  which,  after  the  cessa- 
tion of  the  fever,  an  intense  scarlatinif orm  exanthem  appeared ;  it  was 
strictly  symmetrical,  confined  to  both  legs  and  forearms,  and  was 
accompanied  by  great  itching;  it  lasted  five  days.  Erysipelas  is 
mentioned  by  1.7  per  cent,  of  the  reporters  in  the  collective  investiga- 
tion ;  it  occurred  during  high  fever.  Miliary  vesicles  frequently 
occur,  which  is  not  strange  in  the  presence  of  the  tendency  to  profuse 
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sweating.  Eczema  Las  been  observed  in  inflnenza,  and  fleeting  oedema 
is  also  described. 

General  furunculosis  of  the  skin  has  been  rarely  met  with  of  late, 
but  was  frequently  mentioned  in  former  epidemics.  Petechite  and 
larger  hemorrhages,  also  profuse  effusions  of  blood  under  the  skin, 
have  been  described.  Many  cases  of  hypersesthesia  of  the  skin  point 
to  an  affection  of  the  cutaneous  nerves,  which  may  become  so  severe 
that  even  the  feeling  of  the  pulse  is  painful.  Itching  of  the  skin, 
sometimes  very  severe  in  character,  may  be  present  and  may  persist 
for  a  long  time.  Alopecia  areata  is  probably  to  be  classed  among  the 
dermatoneuroses  of  influenza.  It  was  observed  in  one  case  in  a 
woman,  thirty-five  years  of  age,  Avho  had  experienced  severe  cephal- 
algia while  suffering  with  influenza.  After  the  second  attack  the  hair 
began  to  fall  out,  and  bald  spots  began  to  develop  within  the  areas  of 
the  supraorbital  and  occipital  nerves.  Later  on  the  headache  ceased, 
and  the  hair  returned.  In  this  category  also,  in  all  probability,  be- 
longs the  case  of  vitiligo  observed  by  Simson.  Rapid  turning  gray 
of  the  hair  of  the  scalp  and  of  the  eyelashes  has  been  noted  bj^ 
Bossers  and  Bock.  Here  should  be  included  extreme  drj^ness  of  the 
skin,  and  also  the  opposite  condition,  a  great  tendency  to  sweating. 
The  lieavj^  sweats  frequently  make  a  diagnosis  very  difficult  in  in- 
fluenza, when  the  latter  is  comi:)licated  by  pneumonia  or  b}^  affections 
of  the  joints  and  bones.  These  influenza  sweats  may  be  so  severe  as 
to  lead  us  to  susi)ect  grave  sex)tic  conditions,  when  they  may  be  of  no 
serious  import  whatever.  I  have  seen  a  man  who  suffered  for 
months  after  an  attack  of  influenza  from  hyi:)eridrosis,  which  nearly 
drove  him  frantic.  "When  the  man  stood  naked  in  a  cool  room,  the  per- 
spiration would  literally  pour  in  streams  from  his  skin.  It  is  inter- 
esting to  note  that  in  this  case  atropine  had  no  effect  whatever,  while 
the  attacks  suddenly  disappeared  after  salipyrin  was  administered. 
As  rare  forms  we  may  mention,  xjemphigus  simplex  and  hsemorrhagi- 
cus,  purpura  hsemorrhagica,  and  impetigo  folliculitis  suppurativa. 

The  occurrence  of  skin  eruptions  in  influenza  has  given  rise  to  the 
belief  that  this  disease  is  somehow  related  to  dengue,  and  that  we  are 
dealing  with  either  the  same  or  at  least  a  related  affection.  On  the 
other  hand  we  may  mention  that  dengue,  in  its  epidemic  form,  pro- 
gresses much  more  gradually  than  does  influenza,  also  that  in  dengue 
the  articular  affections  present  the  most  prominent  symptoms.  Al- 
though the  skin  eruptions  of  dengue  may  be  absent  in  whole  epi- 
demics, the  exanthem  nevertheless  occurs  much  more-  frequently  in 
dengue  than  in  influenza.  Both  diseases  present  a  similarity  in  that 
the  exanthem  is  of  such  a  polymorphous?  character.  The  exanthem 
of  dengue  shows  certain  peculiarities;    we  meet  here,  for  example, 
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with  both  iuitial  and  terminal  varieties,  either  of  which  appears  onh' 
in  very  isolated  cases  during  influenza;  together  with  this  we  find, 
after  dengue  has  run  its  course,  that  in  most  cases  an  extensive  des- 
quamation occurs,  during  which,  not  infrequently,  great  adherent 
pieces  of  epidermis  are  thrown  off. 

Genitourinary  System. 

As  a  rule,  affections  of  the  kidneys  are  not  of  frequent  occurrence 
in  influenza,  at  any  rate  by  no  means  so  frequent  as  in  scarlet  fever, 
diphtheria,  pneumonia,  and  other  infectious  processes.  Albuminuria 
has  frequentl.y  been  observed ;  it  may  be  referred  to  the  fever,  but 
many  regard  it  as  a  symptom  of  special  frequency  in  influenza. 
Senator  met  with  it  in  18  cases  out  of  52,  Brandes  in  23  cases  out  of 
27,  and  Teissier  in  one  half  of  all  his  cases.  As  a  rule  the  albumin- 
uria is  only  temporary.  Leichtenstern  is  inclined  to  attribute  the 
great  difference  in  the  reports  on  the  frequenc}^  of  albuminuria  to  the 
different  manner  of  testing  for  albumin.  A  true  nephritis  seems  to 
occur  but  rarely  in  influenza;  Ley  den.  Hosier,  Striimpell,  Pribram, 
each  report  a  case ;  the  German  army  report  contains  only  10  cases 
of  severe  inflammation  of  kidney  out  of  a  total  of  55,263.  Leichten- 
stern found  only  2  cases  of  acute  hemorrhagic  nephritis  in  439  pa- 
tients. Anatomically  a  simple  parenchymatous  degeneration  or  glo- 
merulonephritis has  been  found  (Wallis,  Weichselbaum,  Ribbert); 
the  necrotic  jDrocesses  which  have  been  described  by  Beneke  and 
Kuskow  are  in  all  probabilty  to  be  referred  to  mixed  infection. 

One  of  the  first  cases  of  nephritis  due  to  influenza  was  recorded 
by  Ley  den,  who  demonstrated  the  lesions  of  an  acute  nephritis  in  mi- 
croscopical sections  of  the  kidney  of  a  woman  who  had  died  during  an 
attack  of  influenza.  The  patient  was  a  seamstress,  25  years  of  age,  who, 
being  previously  in  perfect  health,  was  taken  ill  early  in  December  with 
influenza.  She  complained  of  violent  headache,  to  which  was  added 
slight  difficult^^  of  hearing,  and  since  then  she  had  never  been  per- 
fectly^ well.  She  became  weak  and  miserable,  lost  her  appetite,  and 
was  seized  early  in  January  with  violent  vomiting,  lasting  eight  days. 
About  this  time  the  patient  observed  that  her  urine  was  becoming 
scanty  and  turbid;  at  the  same  time  oedema  made  its  appearance. 
On  February  8th  she  died.  No  special  local  phenomena  were  pres- 
ent, neither  was  otitis  severe;  moderate  deafness  existed,  but  there 
was  no  fever.  The  most  important  symptom  was  a  great  diminution 
in  the  quantity  of  urine,  so  that  the  daily  excretion  did  not  exceed 
200  c.c.  The  urine  was  bloody  and  contained  a  large  quantity  of  al- 
bumin, as  is  usually  the  case  in  acute  infectious  nephritis.  Towards 
the  end  of  January  some  improvement  began  to  appear,  the  urine  be- 
came more  abundant,  but  in  the  mean  time  the  strength  of  the  patient 
had  been  so  far  undermined  that  she  succumbed.  At  the  autopsy, 
the  kidneys  were  found  enlarged  and  congested,  therefore  still  in  the 


232  FiNKLER — INFLUENZA, 

first  stage  of  Briglit's  disease;  on  microscopical  examination  tliey 
also  presented  that  formwliicli  we  ma}^  designate  as  tlie  most  frequent 
typical  form  of  nepliritis,  following  acute  infectious  diseases,  tlie  type 
of  wliicli  scarlatinal  nepliritis  especially  represents. 

This  form  accords  with  that  which,  according  to  Klebs,  is  usu- 
ally called  glomerulonephritis  or,  better  yet,  capsulonephritis.  Bow- 
man's cajDsules  are  dilated  and  filled  with  numerous  cells  between  the 
capsule  and  the  glomeruli,  and  which  compress  the  latter  more  or 
less.  This  explains  the  diminished  secretion  of  urine.  Leyden  ob- 
served three  cases  of  nephritis  during  this  epidemic,  two  of  which 
were  complicated  with  pneumonia,  and  were  both  fatal.  The  case 
described  above  was  interesting  from  the  fact  that  there  was  no  pneu- 
monia nor  was  any  localization  of  the  infection  to  be  discovered  in 
the  dead  body,  but  the  nephritis  followed  immediately  after  the 
otherwise  anatomically  unmarked  influenza. 

From  the  reports  on  the  influenza  in  Bavaria,  we  learn  that  the 
kidDeys  not  rarely  became  affected  in  influenza.  The  appearance  of 
albuminuria  was  accompanied  in  a  number  of  cases  of  influenza  with 
verj'  high  fever.  A  number  of  observers  in  that  country  mention  the 
occurrence  of  acute  nephritis,  frequently  of  a  hemorrhagic  variety. 
In  sevei'al  cases  recovery  took  place  within  eight  or  nine  days.  One 
case  was  observed  in  which  nej)hritis  accompanied  by  hemorrhagic 
sjanptoms  made  its  appearance  on  the  fifth  day  of  the  disease.  In 
Wiirtemberg  cases  of  nephritis,  as  well  as  of  other  urinary  disturb- 
ances, such  as  cystitis  and  hemorrhages  from  the  bladder,  were  ob- 
served occasionalh'  only ;  such  was  also  the  case  in  Baden. 

Hcpmaturia  renalis  was  observed  by  Krannhals  several  times.  In 
one  case  a  fifteen-year-old  lad  was  affected  by  it  eight  days  after  a  short 
attack  of  influenza ;  it  disappeared  after  rest  in  bed  for  four  weeks, 
but  reappeared  at  the  end  of  six  weeks,  and  then  continued  another 
six  weeks. 

A  number  of  cases  of  glycosuria  and  diabetes  melUtns  have  been 
reported.  In  some  cases  there  was  merely  a  temporary  appearance 
of  sugar  in  the  urine,  in  others  diabetes  of  longer  duration.  An  un- 
favorable influence  of  the  influenza  on  an  existing  diabetes  has  been 
pointed  out  by  Kahler,  Drashe,  and  Fereol. 

Among  the  affections  of  the  hladder  have  been  described  certain 
nervous  disturbances  which  presented  themselves  under  the  forms  of 
paresis  of  the  bladder  and  retention  of  urine,  spasms,  and  painful 
sensations  in  the  bladder.  True  cystitis  and  hemorrhage  of  the 
bladder  have  only  rarely  been  observed. 

The  action  of  influenza  on  the  genital  organs  ma}^  in  part  have 
already  been  shown  b}^  the  cases  of  hemorrhage  from  the  uterus  and 
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the  changes  occnrring  iu  meustruation,  referred  to  above.  As  to  its 
influence  on  pregnant  women,  we  already  know  from  former  epidemics 
that  abortion  is  frequently  caused  by  it.  Aman  gives  the  histories 
of  fourteen  pregnant  women  who  fell  ill  with  pronounced  symptoms 
of  influenza.  In  sis  abortion  occurred,  and  each  of  the  remaining 
eight  gave  birth  prematurely  to  a  living  child  a  few  weeks  before 
term,  the  labor  pains  coming  on  at  the  very  beginning  of  febrile  symp- 
toms. The  occurrence  of  abortion  is  also  mentioned  by  Muller  and 
Trossat,  by  Hertzsch  and  Huber.  The  fact  that  a  general  decrease 
of  the  birth-rate  was  observed  in  1890  was  looked  upon  as  a  result  of 
the  influenza  epidemic.  Bierner,  Lvov,  and  Gottschalk  refer  the 
occurrence  of  abortion  to  the  metrorrhagia  which  is  also  observed 
in  the  non-pregnant.  Gottschalk  assumes  that  an  acute  hemorrhagic 
inflammation  of  the  decidua  is  occasioned  by  the  influenza,  in  which 
view  he  is  upheld  by  Viney. 

Among  affections  of  the  male  organs  of  generation  we  may  men- 
tion an  influenzal  orchitis  which  has  been  observed  a  number  of  times. 
Kottmann  mentions  a  case  which  went  on  to  suppuration;  others 
describe  the  occurrence  of  gangrene  of  the  scrotum,  gangrene  of  the 
penis,  and  periorchitis.  Leichtenstern  mentions  that  the  English 
epidemics  of  influenza  in  1732-33  and  1737-38  were  marked  by  the 
frequency  with  which  orchitis  and  inflammations  of  the  parotid  gland 
occurred  as  complications,  which  leads  one  to  believe  that  possibly 
an  epidemic  of  parotiditis  went  hand-in-hand  with  that  of  influenza. 

The  Bones  and  the  Joints. 

We  need  not  here  return  to  the  appearance  of  muscular  atrophies 
and  of  pain  in  the  muscles,  on  account  of  what  has  already  been  said 
in  discussing  affections  of  the  nerves  and  of  the  muscles.  These  are 
accomjjanied  by  contractures  and  by  myositis,  as  well  as  by  multiple 
muscular  abscesses,  caused  by  mixed  infection,  and  by  hemorrhage 
into  the  muscular  tissue.  The  articular  and  bony  system  may  be 
affected  to  a  marked  degree  in  influenza.  This  has  been  more  fully 
described  in  a  monograph  by  Witzel,  who  looks  upon  these  affections 
as  analogous  to  the  articular  disease  which  makes  its  appearance 
among  horses  in  epidemics  of  epizootic  disease.  Severe  forms  of 
disease  of  this  kind  have  been  observed  even  after  the  subsidence  of 
the  influenza  ei)idemic. 

Rheumatism  of  the  joints  and  bones  has  been  frequently  met 
with,  together  with  sensations  of  tearing  and  pulling  in  the  limbs  and 
alf)ng  the  si)inal  column.  Multij^le  arthralgia  also  is  not  a  very  rare 
complication  of  influenza;  it  usually  attacks  the  larger  joints.     We 
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are  unable  to  tell  how  frequently  triie  effusion  occurs  into  tlie  articu- 
lations inconsequence  of  an  irritation  of  synovial  membranes.  Witzel 
reports  cases  in  wliicli  tlie  articular  inflammation  caused  particularly 
severe  symptoms,  or  ended  in  chronic  dropsy.  He  also  describes 
more  minutely  the  rheumatoid  affection  of  the  bones  in  influenza, 
which  reminds  one  strongly  of  the  similar  affection  occurring  in 
typhoid  fever  and  in  gonorrhoea.  He  mentions  one  case  occurring 
in  a  child  in  which  this  affection  of  the  bones  appeared  where,  dur- 
ing the  attack  of  influenza,  the  bone  had  been  contused ;  in  others  a 
slight  enlargement  of  the  tibia  due  to  an  old  injury  was  present  be- 
fore the  grippal  affection  settled  there.  In  another  case  there  was  a 
periostitis  of  the  lower  half  of  the  right  thigh ;  the  bone  seemed  as 
though  surrounded  by  a  tough,  firm  infiltration  which  was  very  sen- 
sitive to  pressure.  The  treatment,  which  was  followed  by  recovery, 
consisted  chiefly  in  fixation.  The  same  author  mentions  a  case  of 
suppuration  of  the  knee-joint,  the  origin  of  which  could  be  referred 
to  an  attack  of  influenza.  Kraenlein  and  Walker  also  observed  cases 
of  acute  purulent  inflammation  of  the  knee-joint,  Moeser  met  with 
two  cases  of  periostitis  of  the  upper  jaw,  Boese  with  one  case  of  peri- 
ostitis purulenta  of  the  tibia  in  a  young  and  strong  adult.  Leicli- 
tenstern  mentions  a  peculiar,  very  painful  inflammation  and  thicken- 
ing of  the  plantar  fascia.  I  myself  have  repeatedly  seen  very  painful 
affections  of  the  fascia  of  the  pectoral  muscles  and  those  of  the  thigh, 
after  influenza,  which  were  looked  upon  as  rheumatic  affections,  and 
in  which  in  many  cases  there  developed  in  the  painful  region  a  great 
number  of  small  nodules  reaching  the  size  of  a  pea.  These  affections 
were  quite  intractable,  but  the  most  favorable  results  were  obtained 
by  salicylic-acid  preparations.  I  am  convinced,  therefore,  that  we 
were  here  dealing  with  inflammatory  processes  of  the  fascise.  There 
are  undoubtedly  many  cases  of  mixed  infection  in  influenza  which 
induce  inflammatory  changes  in  several  joints  at  the  same  time.  In 
how  far  the  influenza  is  responsible  for  this  we  cannot  s&j,  but  we 
may  mention  in  this  connection  that  we  are  in  possession  of  some 
observations  showing  a  marked  aggravation  of  surgical  diseases  dur- 
ing influenza.  Yerneuil  has  arrived  at  the  conclusion  that  grippe  in 
its  character  as  an  infectious  disease  exerts  a  deleterious  influence 
on  injuries  and  surgical  operations  during  the  attack  as  well  as  dur- 
ing convalescence,  and  this  is  shown  by  a  tendency  to  suppuration, 
so  that  we  meet  with  suppuration  in  conditions  in  which,  thanks  to 
antisepsis,  it  is  usually  absent.  Surgical  diseases  are  also  aggravated 
by  the  occurrence  of  phlebitis,  arteritis,  lymphangitis,  etc.  As  a 
whole,  the  pysemia  of  influenza  seems  to  Yerneuil  to  run  a  milder 
course  clinically  as  well  as  anatomically  than  pysemia  does  ordinarily. 
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Surgical  measures  are  indicated  in  the  suppurative  localizations  of 
grippe,  but  operations  should  be  undertaken  in  patients  who  have 
suffered  from  influenza  only  if  thev  are  in  a  perfectly  normal  condi- 
tion, and  internal  antiseptic  medication  should  always  be  employed 
as  a  preparatory  measure.  Walker  mentions  the  occurrence  of  grave 
suppurative  processes  in  the  bones  and  cases  of  perinephritis  and 
pyelonephritis  following  influenza. 

Tlie  Eyes. 

Remarkable  as  is  the  variety  of  symptoms  caused  by  grippal 
localizations  in  the  different  organs,  the  manifold  phenomena  which 
are  referable  to  the  affections  of  the  eyes  in  the  course  of  an  influenza 
are  yQ.i  more  astonishing.  These  affections  run  from  the  slightest 
form  of  conjunctivitis  to  the  very  gravest  of  eye  diseases,  and  hardly 
a  tissue  of  the  eyeball  and  its  adnexa  is  exempt.  The  recent  epi- 
demics especially  have  taught  us  that,  beside  the  great  variation  in 
gravity,  a  variation  in  the  frequency  of  eye  diseases  occurs  at  differ- 
ent places.  In  many  localities  the  eye  affections  were  regarded  as 
exceptional,  in  others  as  characteristic  of  influenza.  A  very  interest- 
ing dissertation  on  the  eye  affections  has  been  written  by  Hillmanns, 
under  Saemisch  of  Bonn,  which  summarizes  very  clearly  the  eye 
complications  of  influenza  and  classifies  them  as  follows :  (1)  Inflam- 
matory symptoms ;  (2)  symptoms  referable  to  the  nervous  system; 
and  (3)  symptoms  relating  to  the  circulatory  apparatus.  Among  the 
inflammatory  affections  those  involving  the  palpebral  conjunctiva, 
cornea,  uveal  tract,  retina,  and  Tenon's  capsule  are  the  most  fre- 
quent. The  most  common  form  of  palpebral  affection  is  an  oedema 
of  the  lids  and  the  formation  of  abscess.  Q^^dema  of  the  lids 
(Landolt)  may  occur  with  or  without  conjunctivitis.  The  first  oc- 
curs more  frequently  in  the  period  of  convalescence,  when  the  lids 
may  very  suddenly,  for  example  during  the  night,  become  greatly 
swollen,  and  the  skin  present  a  rose  tint,  quite  different  from  the  red- 
ness caused  by  erysipelas.  The  affection  is  benign  and  runs  a  rapid 
course.  Abscesses  of  the  lids  appear  more  frequently  among  the 
sequelae  and  with  its  occurrence  the  temperature  may  again  rise,  the 
lids  become  oedematous,  take  on  an  erysipelatous  hue,  and  pus  forms 
in  them.  On  incision  fetid  pus  is  evacuated;  this  affection  is  also 
benign,  and  heals  within  fourteen  days  if  well  incised  and  drained. 
The  most  frequently  occurring  affection  is  conjunctivitis,  which 
makes  its  appearance  in  most  cases  as  a  simi)le  catarrh,  differing 
from  it,  according  to  Ebersbusch,  only  in  that  it  develops  more 
sy^eedily,  and  also  recedes  more  rapidly ;  it  is  accompanied  by  photo- 
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phobia,  lacrymation,  sometimes  by  a  mucopurulent  discliarge;  occa- 
sionally a  true  episcleritis  is  added.  Gradenigo  points  out  that  tliis 
affection  may  also  occur  witliout  a  nasal  catarrh,  and  furthermore, 
that  the  conjunctival  changes,  which  occur  nearly  always  during  the 
stage  of  fever,  also  not  infrequentlj^  make  their  appearance  as  a  sequel 
or  a  complication,  and  finally  that  they  accompany  the  often  grave 
affections  of  the  cornea  and  the  conjunctiva.  From  New  York  also 
we  hear  of  the  occurrence  of  episcleritis  in  influenza.  Wicherkiewicz 
reports  cases  of  conjunctivitis  which  were  especially  remarkable  for 
their  intractability,  and  Althaus  describes  symptoms  which  occurred 
so  frequently  that  he  at  first  thought  of  the  gonorrhoeic  form,  in  which 
small  hemorrhages  are  also  met  with  in  the  subconjunctival  and 
episcleral  tissue.  Pfliiger,  on  the  other  hand,  observed  hyperaemia  of 
the  conjunctiva  in  influenza,  while  true  inflammations  of  this  mem- 
brane were  much  more  infrequent.  In  two  cases  the  inflammation 
took  on  a  fibrinous  character ;  occasionally  it  also  made  its  appear- 
ance in  the  form  of  catarrhal  swellings  and  oedema  of  the  lids,  and 
eczematous  inflammations  likewise  occurred. 

The  tear  ducts  also  become  affected,  and  in  a  few  cases  a  unilater- 
al, purulent  dacryocystitis  has  been  described,  being  distinguishable 
from  the  like  idiopathic  affection  only  b}^  the  unusually  good  results 
of  daily  irrigations.  The  direct  extension  of  the  process  from  the 
nose  cannot  be  doubted  here.  According  to  the  statistics  of  Saemisch 
we  meet  with  two  peculiarly  rare  forms  of  keratitis :  namely,  keratitis 
punctata  superficialis  and  keratitis  dendritica  exulcerans,  for  the 
latter  of  which  herpes  coruene  febrilis  is  considered  by  him  as  a 
prodromal  stage.  Keratitis  punctata  preferably  attacks  youthful  in- 
dividuals, and  usually  involves  both  eyes.  It  is  generally  accom- 
panied by'  a  catarrh  of  the  respiratory  organs,  and  is  ushered  in  by  a 
violent  catarrhal  conjunctivitis  with  marked  ciliary  injection.  As 
far  as  the  etiology,  seat,  and  sequence  of  the  corneal  infiltration  are 
concerned,  it  is  said  to  resemble  herpes  cornese  febrilis,  which  occurs 
especially  in  febrile  diseases  of  the  respiratory  organs  together  with 
herpes  nasolabialis.  Keratitis  dendritica  exulcerans  has  been  more 
minutely-  described  by  some  other  authors,  especially  by  Eversbusch. 
The  latter  looks  upon  it  as  a  herpes  cornese  cachecticus,  as  this  form 
is  also  met  with  in  afebrile  conditions,  especially  when  there  is  lower- 
ing of  the  general  nutrition,  as  in  scrofula  or  tuberculosis,  and  also 
in  the  protracted  convalescence  of  influenza. 

The  absence  of  pain  and  of  symptoms  of  irritation,  as  well  as  the 
diminished  sensitiveness  of  the  cornea,  is  interesting  in  these  cases. 
Adler,  of  Vienna,  has  observed  unilateral  punctate  infiltrations  of  the 
cornea  accompanied  by  hypopyon,   also  keratitis  dendritica,   after 
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severe  attacks  of  influenza,  also  a  keratitis  parencliymatosa  and 
finally  perforation  of  an  old  ulcer  of  the  cornea  as  a  result  of  violent 
sneezing  due  to  influenza.  Most  authors  see  in  keratitis  dendritica 
a  developmental  stage  of  the  form  of  herjjes  above  mentioned,  caused 
by  a  necrosis  of  the  covering  of  the  herpes  vesicle  with  loss  of  epi- 
thelium. Healing  is  here  often  delayed,  linear  opacities,  etc.,  being 
formed.  Among  other  affections  of  the  cornea  Pfliiger  observed  a 
case  of  eczema  racemosum ;  and  Dente  states  that  the  corneal  affec- 
tions observed  by  him  frequently  took  on  a  malignant  character, 
rapidly  leading  to  suppuration  and  disintegration. 

One  other  exceedingly  rare  affection  has  been  at  times  observed 
in  influenza,  namely,  a  primary  tenonitis.  Inflammation  of  Tenon's 
capsule  is  perhaps  a  cause  of  the  frequently  occurring  pain  in  the 
eyes  on  movement;  it  must  not  be  mistaken  for  secondary  tenonitis, 
in  which  the  inflammation  proceeds  from  the  globe ;  in  the  latter  case 
the  exudation  is  often  of  a  plastic  nature  and  leads  to  adhesions  be- 
tween the  globe  and  wall  of  the  capsule.  Tenonitis  occurring  in  in- 
fluenza may  be  purulent,  and  has  caused  blindness  in  one  case  in  con- 
sequence of  the  escape  of  i^us  from  the  capsule  into  the  globe ;  in  other 
cases  a  serous  and  flbrinous  inflammation,  accompanied  by  oedema  of 
the  lid,  protrusion  of  the  eyeball  anteriorly,  loss  of  motility,  and 
oedema  of  the  conjunctiva,  was  present.  In  these  cases  the  symj)- 
toms  receded  after  a  few  days.  As  regards  the  differential  diag- 
nosis between  inflammation  of  Tenon's  capsule  and  that  of  the 
orbital  cellular  tissue,  emphasis  must  be  laid  on  the  normal  ophthal- 
moscopic findings  in  those  cases  in  which  a  supi)urative  tenonitis  is 
absent. 

Ocular  JVeuroses.—Jiere  the  observations  are  quite  as  numerous  as 
those  on  the  nervous  disturbances  of  other  organs.  In  the  first  place 
we  meet  with  the  painful  sensations  which  correspond  to  neuralgia  or, 
where  the  pain  is  continuous,  more  to  a  neuritis.  When  the  eyes  are 
at  rest,  and  at  night,  the  pains  are  relieved,  but  they  are  increased  by 
pressure  or  when  the  ocular  muscles  are  in  motion,  particularly  in  near 
work.  Saemisch  considers  these  neuralgic  j^ains  analogous  to  the  so- 
called  sj^mptomatic  neuralgias  that  we  meet  with  in  malaria,  smallpox, 
and  tyi)hoid  fever.  Eversbusch  assumes  an  affection  of  the  muscles 
themselves,  resembling  the  myositis  in  trichinosis.  Gradenigo  at- 
tempts a  more  definite  explanation  by  implicating  the  sympathetic 
and  the  increase  of  intraocular  pressure.  Aside  from  the  impediment 
to  muscular  activity,  which  is  induced  by  the  pain,  there  may  be  in- 
terference also  with  the  motor  functions,  in  which,  without  the  symp- 
toms of  any  nerve  affection,  the  inner  or  outer  muscular  tissue  of  the 
eyes  is  involved.     We  are  here  dealing  with  a  disturbance  of  accom- 
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modation,  partly  in  tlie  form  of  an  accommodation  asthenopia,  but 
also  with  paretic  symptoms.  We  will  here  mention  the  observations 
of  Athoff,  who  observed  an  extreme  bilateral  paresis  of  accommoda- 
tion in  a  case  combined  with  ophthalmoplegia  externa  and  paresis 
of  the  muscles  of  deglutition.  Oppenheim  attributed  these  symp- 
toms to  a  polioencephalitis  superior  and  inferior,  also  to  a  nuclear 
paralysis  of  the  trochlear  muscle  and  of  the  sphincter  muscle  of  the 
pupil.  However,  we  cannot  altogether  deny  the  possibility  of  a 
peripheral  source,  in  which  case  the  affection  would  present  a  greater 
similarity  with  those  observed  after  diphtheria-.  In  Athoff 's  other 
cases,  there  was  a  paresis  of  accommodation  of  varying  intensity. 
These  latter  cases,  according  to  Athoff,  resemble  more  closely  the  pic- 
ture of  exophthalmoplegia  externa,  as  it  has  been  observed  on  a  syphi- 
litic, tabetic,  or  paralytic  basis,  or  perhaps  also  after  the  ingestion  of 
spoiled  food.  Fleischer  and  Koenigstein  have  described  other  forms 
of  j)aralysis,  as  those  of  the  rectus  externus  and  trochlearis,  which 
show  a  still  greater  similarity  to  postdiphtheritic  paralyses. 

The  retina  presents  a  comparatively  small  number  of  affections 
which  can  be  referred  to  influenza.  Saemisch  has  observed  a  few 
cases  in  which  atrophy  was  present,  but  in  which  the  characteristics 
of  its  neuritic  origin  were  absent.  He  assumed  the  presence  in  this 
connection,  on  account  of  the  extreme  peripheral  concentric  contrac- 
tion of  the  field  of  vision,  of  a  retrobulbar  process,  mainly  a  lesion  of 
the  peripheral  portions  of  the  optic  nerve,  but  left  it  open  for  discus- 
sion whether  this  lesion  consists  in  a  perineuritis  or  perhaps  in  a 
hemorrhage  into  the  intervaginal  spaces  of  the  optic  nerve  accom- 
panied by  compression  of  the  latter.  The  symptoms  described  here 
and  there  in  literature  refer  either  to  retinal  affections  with  a  patho- 
logico-anatomical  basis,  or  to  functional  disturbances.  To  the  former 
class  Ehrlich  refers  the  retinitis  with  exudation  described  by  Dente, 
Eampsedie's  case  of  detachment  of  the  retina  with  hemorrhage  of  the 
retina,  and  a  case  observed  in  the  clinic  for  diseases  of  the  eyes  at 
Bonn  of  embolism  of  the  arteria  centralis  retinae,  not,  however,  involv- 
ing the  macular  branch.  Perhaps  the  case  of  Gutmann,  presenting 
hypergesthesia  of  the  retina  and  marked  hypersemia  of  the  optic  nerve, 
and  the  case  of  Alt  of  partial  loss  of  sight  accompanied  by  ischaemia 
of  the  retina,  also  belong  here. 

The  functional  affections  are  confined  to  cases  of  amblyopia,  in 
which  an  ophthalmoscopic  examination  did  not  reveal  any  anatomical 
cause,  and  to  one  observation  of  Sedan,  who  reported  a  sudden  total 
loss  of  sight  following  an  attack  of  influenza  in  a  seven-year-old  child. 
After  twenty-four  hours  sight  again  returned  and  reached  its  forme-r 
acuteness. 


SYMPTOMATOLOGY. 


239 


The  optic  nerve  itself  may  become  affected  under  tlie  form  of  a 
retrobulbar  optic  neuritis,  of  an  atrophy  of  the  optic  nerve,  or  of  a  pa- 
pillitis. Atrophy  of  the  optic  nerve  following  influenza  has  been  de- 
scribed by  Bergmeister.  Examination  with  the  oi^hthalmoscoj^e,  after 
sight  had  markedly  diminished,  demonstrated  an  atrophy  of  the  optic 
nerve  accompanied  by  a  dead-white  appearance  of  the  papilla,  and 
contraction  of  the  blood-vessels  with  cloudiness  and  thickening  of 

their  walls. 

Braun  describes  affections  of  the  optic  nerve  occurring  in  the 
course  of  neuritis  multiplex.  Yignes  observed  a  marked  papillitis  in 
a  woman  who  suddenly  became  totally  blind  on  the  eighth  day  of  an 
attack  of  influenza.  Among  other  peculiar  disturbances  there  are 
some  mentioned  which  are  i^robably  of  central  origin.  In  one  case 
distinctly  yellow  vision  was  present,  in  other  cases  sparks  and  streaks 
of  fire  were  seen.  Eversbusch  in  his  dissertation  emphasizes  the  pain 
located  deep  within  the  eye ;  Parnet  mentions  cases  of  exophthalmic 
migraine ;  Holz  observed  a  peculiar  affection,  which  he  looked  upon 
as  a  paralysis  of  the  right  sympathetic. 

Of  the  symptoms  referable  to  the  circulatory  system,  various  cases 
of  ecchymoses  of  the  conjunctiva  are  to  be  mentioned,  which  should, 
however,  perhaps  be  looked  upon  as  frequently  a  result  of  the  cough. 
Eversbusch  demonstrated  the  presence  of  numerous  small  points  and 
a  dust-like  cloudiness  of  the  lens  in  a  case  during  convalescence,  the 
seat  of  which  pointed  to  a  change  in  the  ciliary  body,  and  he  assumed 
this  to  be  due  to  a  hemorrhage  in  this  portion,  as  no  inflammatory 
exudative  affection  could  be  discovered.  The  case  of  embolism  of 
the  arteria  centralis  retinae  reported  from  the  clinic  for  eye  diseases  at 
Bonn  finds  its  place  here  too. 

In  no  case  have  we  been  fortunate  enough  to  prove  satisfactorily 
the  connection  of  the  eye  diseases  with  influenza  by  finding  the 
bacilli  of  influenza.  The  occurrence  of  the  graver  diseases  of  the  eye 
during  influenza  is  in  any  case  infrequent. 

Affections  of  the  Ear. 

The  extension  of  inflammatory  processes  from  the  pharynx  and 
the  nose  to  the  organ  of  hearing  may  occur  so  readily  that  the  fre- 
quency of  complicating  ear  affections  is  thus  easily  explained.  The 
attention  of  the  profession  in  Germany  has  been  especially  drawn 
to  the  inflammatory  affections  of  the  ear  by  the  bacteriological  work 
of  Kossel.  In  influenza,  affections  of  the  organ  of  hearing  have  un- 
doubtedly been  frequently  overlooked,  and  it  is  to  be  assumed  that 
many  cases  of  cerebral  irritation  and  pain  in  the  head  of  various 
kinds  have  their  origin  in  inflammation  of  the  ear.     On  the  other 
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hand,  the  ear  affection  has  frequently  made  its  apj)earance  during  the 
Ijeriod  of  convalescence,  when  the  patient  had  already  passed  from 
under  the  care  of  the  physician.  Aural  specialists  agree  that  ear 
affections  are  unusually  frequent  during  an  epidemic  of  influenza. 
Thus,  Gruber  observed  during  the  months  of  November  and  Decem- 
ber, 1887,  and  January,  1888,  eighty-four  cases  of  acute  inflamma- 
tion of  the  middle  ear,  but  from  November,  1889,  to  January,  1890, 
sis  hundred  and  twenty-five  cases.  Politzer  also  saw  four  times  as 
many  cases  of  middle-ear  inflammation  during  the  j)eriod  of  influenza 
as  in  the  same  months  of  previous  years.  The  statistics  in  larger 
reports  show  that  ear  diseases  are  met  with  in  varying  proportions, 
from  .05  to  2  per  cent,  of  the  total  number  of  cases  of  influenza.  The 
reports  of  Gruber  in  Vienna  show  that  nearly  twice  as  manj^  cases  of 
acute  middle-ear  affections  were  observed  in  his  clinic  during  the 
epidemic  as  in  the  previous  year.  Many  others  also  mention  the 
increased  number  of  cases  of  this  complication.  The  first  one  in 
Germany  to  direct  greater  attention  to  diseases  of  the  ear  in  influ- 
enza was  Patrzek,  who  Avas  followed  by  Neumann.  Many  of  these 
cases  of  ijrfluenzal  otitis  are  to  be  looked  ni>oii  as  secondary  affec- 
tions, this  opinion  being  based  on  bacteriological  findings,  which  we 
possess  in  great  numbers,  and  which  demonstrate  the  presence  of 
staphylococci,  diplococci,  or  streptococci  in  inflammations  of  this 
kind.  Eibbert  and  Finkler  found  the  streptococci  to  predominate  in 
Bonn;  Zafel  and  Weichselbaum  met  with  streptococci  and  with  diplo- 
cocci ;  Lewy  and  Fraenkel  found  the  diplococci  to  predominate  in  the 
Ijus  of  otitis.  In  1892  Sclieibe  presented  proof  of  the  presence  of 
Pfeiffer's  influenza  bacilli  in  the  pus  of  otitis  media.  In  many  of 
these  cases  doubtless  the  infection  is  to  be  looked  upon  as  a  metasta- 
sis, while  in  others  a  direct  extension  by  way  of  the  Eustachian  tubes 
is  to  be  assumed.  In  the  latter  case  the  bacteria  either  find  their  way 
into  the  middle  ear  by  gradual  migration,  or  else  they  are  propelled 
to  this  location  by  violent  paroxysms  of  cough  or  forcible  blowing  of 
the  nose.  It  goes  without  saying  that  inflammation  of  the  middle  ear 
may  also  take  on  the  character  of  a  mixed  infection,  or  a  number  of 
bacteria  which  produce  pus  may  give  rise  to  the  successive  symji- 
toms.  The  intercurrence  of  inflammatory  affections  of  the  ear,  ear- 
ache, and  purulent  otitis  during  the  influenza  epidemics  of  1580  and 
1729  has  already  been  mentioned. 

As  regards  the  form  of  the  ear  affection,  the  greater  number  of 
observers  have  attempted  to  make  a  distinction  between  affections  of 
the  auditory  apparatus,  which  are  looked  upon  as  a  localized  form  of 
influenza,  and  such  as  are  considered  sequelse  to  influenza.  True 
influenzal  otitis  is  said  to  be  characterized  by  a  peculiar  condition  of 
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the  membrana  tympani.  The  symptoms  are  those  ascribed  in  the 
text-books  to  the  affection  known  as  myringitis  hsemorrhagica  bullosa, 
a  condition  previously  regarded  as  occurring  only  in  typhoid  fever 
and  variola. 

The  morbid  condition  of  the  tympanum  in  many  instances  gives 
rise  to  the  most  x)rominent  symptoms.  In  this  form  of  myringitis  a 
sero-sanguinolent  discharge  takes  place,  and  the  affection  is  ushered 
in  at  an  early  stage  of  the  influenza,  soon  after  the  beginning  of  the 
fever  or  shortly  after  its  cessation,  and  is  accompanied  by  violent 
symptoms  on  the  part  of  the  ear.  All  cases  begin  with  great  inten- 
sity as  regards  the  subjective  as  well  as  the  objective  symptoms;  dul- 
ness  of  -the  mind,  headache,  and  pain  in  the  affected  ear  are  frequently 
comx)lained  of.  The  degree  of  deafness  present  is  variously  de- 
scribed. Occasionally  we  meet  with  total  deafness,  in  other  cases 
abnormal  auditory  sensations  are  complained  of. 

Among  the  objective  symptoms  the  changes  occurring  in  the  tym- 
panum are  characteristic.  The  latter  isresents  a  deep  bluish-red  or 
blue-black  color  throughout  its  whole  circumference;  it  is  convex, 
mottled  on  its  surface,  or  of  a  peculiar  iridescent  glimmer.  In  other 
cases,  dark  bluish-black  hemorrhagic  vesicles  stand  out  on  the  red 
membrane,  but  there  is  no  tumefaction  of  the  papillary  tubercle  pres- 
ent. The  disease  runs  a  short  course ;  in  many  cases  the  pain  has 
already  disax)i)eared  by  the  end  of  twenty -four  hours.  When  the 
exudate  is  evacuated  by  paracentesis  or  spontaneous  perforation  of 
the  drum  membrane,  it  is  said  frequently  to  assume  early  a  purulent 
character.  Paracentesis  is  condemned  absolutely  by  some.  The 
point  at  which  spontaneous  perforation  occurs  in  the  tympanum, 
namely,  the  anterior  lower  quadrant,  is  also  looked  upon  as  character- 
istic of  this  form  of  otitis. 

Of  the  other  affections  otitis  media  should  be  mentioned;  it  runs 
its  course  under  the  catarrhal  or  the  purulent  form.  The  otitis  of 
influenza  is  distinguished  from  ordinary  otitis  media  by  the  frequent 
involvement  of  the  papillary  tubercle.  Gruber  esx)ecially  emphasizes 
the  fact  that  the  bony  substance  of  the  papillary  tubercle  very  fre- 
quently becomes  inflamed  soon  after  the  beginning  of  the  disease, 
and  that  a  periostitis  in  the  vicinity  of  the  papillary  tubercle  often 
occurs.  In  consequence  of  this,  in  many  cases,  an  abscess  forms  in 
the  bone  and  the  soft  parts  of  the  papillary  tubercle.  A  primary 
ostitis  of  the  latter  not  involving  the  middle  ear  is  also  among  the 
X)ossibilities.  These  affections  become  dangerous  mainly  through 
extension  of  the  inflammation  to  the  meninges.  But  aside  from  this, 
death  may  be  the  direct  result  of  the  otitis  media.  In  the  greater  num- 
ber of  cases,  however,  the  prognosis  is  m(^re  favorable  in  influenzal 
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otitis  than  in  that  following  scarlet  fever^  meningitis,  or  typhoid 
fever. 

The  occurrence  of  an  otitis  externa  with  the  formation  of  hemor- 
rhagic vesicles  on  the  surface  of  the  auditory  canal  should  be  men- 
tioned; also  the  rare  occurrence  of  labyrinthine  disease,  neuralgic 
otitis,  auditory  hypersesthesias,  and  tinnitus  aurium.  Disturbances 
of  hearing  occurring  during  an  attack  of  influenzal  otitis  are  as  a 
rule  only  temjjorary,  but  they  have  been  known  to  last  two  or  three 
weeks.  In  those  cases  in  which  the  disturbances  of  hearing  were 
permanent,  an  affection  of  the  labyrinth  was  obviously  present.  I 
have  observed  a  case  of  this  kind  marked  by  the  sudden  appearance 
of  vertigo,  tinnitus  aurium,  and  deafness,  in  the  absence  of  inflamma- 
tory symptoms,  and  without  vomiting. 

Mortality. 

As  regards  the  influence  exerted  by  influenza  on  the  general  mor- 
tality rate,  the  data  presented  by  KJruse  recently  in  his  work  on  the 
decrease  of  mortality  during  the  last  decade  are  very  remarkable. 
He  found  that  the  mortality  froin  tuberculosis,  which  is  by  far  the 
most  important  cause  of  death,  decreased  most  remarkably  during 
the  period  of  record  in  Prussia  which  extended  over  twenty  years, 
from  1875  to  1895.  The  decline  of  mortality  dated  especially  from 
the  year  1886.  On  the  other  hand  there  was  a  marked  increase  in 
the  death-rate  from  bronchitis  and  pneumonia  in  the  years  1890  to 
1894,  which  was  obviously  dependent  on  the  influenza  epidemic. 

According  to  the  official  records  there  died  of  influenza  in  Prussia, 
in  1890,  9,576  persons;  in  1891,  8,050;  in  1892,  15,911;  in  1893, 
10,403;  and  in  1894,  7,336.  Of  these  more  than  one-half  were  over 
sixty  years  of  age. 

Prophylaxis. 

According  to  modern  views,  prophylaxis  occupies  the  first  posi- 
tion in  our  therapeutic  endeavors,  and  its  conception  must  also  be  so 
widely  extended  that  not  only  should  we  attempt  to  fortify  the  indi- 
vidual against  the  influenza  bacillus,  but  we  should  also  endeavor  to 
protect  the  patient  against  any  further  advance  of  the  bacilli  and  con- 
sequent secondary  infection.  And  here  we  are  primarily  met  with 
the  question  whether  we  are  able  to  secure  immunity  against  influ- 
enza.    This  unfortunately  does  not  seem  to  be  the  case. 

The  existence  of  a  congenital  immunity  against  influenza  in  cer- 
tain individuals  seems  problematical,  for  the  examples  cited  to  prove 
this,  where  one  or  another  person,  surrounded  by  influenza  patients, 
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has  escaped  tlie  disease,  are  not  sufficient  ground  for  tlie  belief  tliat 
there  is  a  true  immunity.  I  myself  came  into  very  close  contact  with 
influenza  patients  during  the  great  pandemic,  remaining  altogether 
free  from  the  disease,  and  yet  suffered  from  an  extraordinarily  severe 
attack  of  the  infection  at  the  close  of  the  epidemic  in  the  year  1891. 
It  seems  to  me  to  be  largely  a  matter  of  chance  whether  one  escapes 
or  not  during  an  epidemic  of  influenza.  Immunization  experiments 
made  on  animals  have  proved  unsuccessful,  and  it  may  be  said  that 
we  have  not  yet  succeeded  in  preparing  an  anti-influenzal  serum  for 
prophylactic  and  therapeutic  purposes. 

The  question  then  arises  whether  we  cannot  protect  persons 
against  influenza  by  isolating  them.  To  do  this  is  certainly  beset 
with  extraordinary  difiiculties.  During  a  pandemic  visitation  the 
individual  would  have  to  retire  to  the  greatest  solitude  to  escape  the 
disease,  and  this,  in  the  case  of  most  people  in  active  life,  seems  almost 
an  impossibility.  There  is  no  question,  however,  that  a  person  may 
be  prevented  from  catching  the  disease  by  means  of  strict  isolation. 
Accordingly  the  indication  is  undoubtedly  to  place  patients  suffering 
from  lung  affections,  or  delicate  persons  whose  life  may  be  threat- 
ened by  an  attack  of  influenza,  so  far  as  circumstances  will  permit, 
beyond  the  reach  of  the  infection.  My  own  observations  have  taught 
me  that  jjhthisical  patients  especially  may  for  a  long  period  carry  the 
influenza  bacilli  about  with  them,  and  I  would  most  energetically  in- 
sist that  everything  imaginable  should  be  done  in  sanatoria,  or  where 
many  tuberculous  patients  are  congregated,  to  avoid  infection.  Upon 
the  reception  of  new  patients  in  these  places,  an  examination  of  the 
bronchial  secretions  for  influenza  bacilli  should  be  made,  for  the 
reason  that  it  is  especially  in  the  tuberculous  that  influenza  is  liable 
to  cause  death.  There  is  no  doubt  whatever  that  special  danger  of 
contracting  influenza  exists  at  the  various  spas  and  climatic  health 
resorts  to  which  convalescents  flock.  It  would  therefore  be  wise  for 
every  patient  suffering  from  bronchitis,  even  though  not  tuberculous, 
or  from  any  pulmonary  disease,  to  observe  the  greatest  care  while 
in  these  resorts  to  prevent  infection  by  influenza.  Under  these 
circumstances,  isolation  is  of  a  far-reaching  importance.  We  are 
not  to  think  that  in  face  of  the  extraordinarily  contagious  nature  of 
influenza  all  attempts  at  prophylaxis  are  necessarily  useless,  but, 
recognizing  this  fact,  should  rather  redouble  our  efforts  in  the  way 
of  prevention.  In  the  first  place  the  destruction  of  the  influenza 
material  is  to  be  considered,  in  addition  to  the  isolation  of  the  pa- 
tient, and  therefore  we  should  demand  under  all  circumstances  that 
the  sputum  be  deposited  in  vessels  supplied  for  this  purpose,  and 
that  it  be  most  carefully  disinfected.     The  disinfection  of  the  linen 
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and  of  all  articles  in  general  use  should  be  most  strictly  insisted  on 
in  hospitals  and  sanatoria.  Cholera  was  not  thought  to  be  control- 
lable formerly,  and  yet  in  recent  years  we  have  succeeded,  in  spite  of 
the  appearance  of  this  disease  in  many  distinct  localities,  to  prevent 
its  occurrence  in  a  widespread  epidemic  form. 

It  will  prove  to  be  much  more  difficult  to  attain  prophylaxis  by 
medical  measures,  yet  the  attempt  should  certainly  be  made  in  this 
direction.  As  the  invasion  of  influenza  bacilli  so  frequently  takes 
place  by  way  of  the  mouth  and  nose,  the  irrigation  of  these  cavities 
with  disinfecting  solutions  seems  justified.  Gargles,  nasal  sprays, 
and  inhalations  of  various  kinds  are  recommended  for  this  purpose, 
the  favorite  drugs  being  creolin,  menthol,  quinine,  oil  of  eucalyptus, 
camjjhor,  oil  of  peppermint,  and  other  ethereal  oils. 

The  internal  use  of  medicaments,  especially  of  quinine,  has  been 
resorted  to,  experience  having  taught  us  that  the  latter  could  be  ad- 
ministered with  good  results  as  a  prophylactic  agent  against  malaria. 
We  have  knowledge  of  the  experimental  use  of  quinine  in  this  manner 
by  Graeser.  Graeser's  observations  include  the  cases  of  influenza 
treated  at  the  Polyklinik  of  Bonn,  and  experimental  treatment  of  a 
regiment  of  hussars  stationed  at  that  place.  The  results  obtained  in 
these  cases  were  as  follows :  In  Bonn  all  the  men  of  one  squadron 
were  given  0.5  gm.  (gr.  viiss.)  of  quinine  in  15  gm.  (  3  ss.)  of  whiskey 
for  a  i^eriod  of  twenty-two  days.  During  this  experiment  there  be- 
came iU  in  the  first  squadron,  22  men ;  in  the  second,  7 ;  in  the  third, 
19 ;  in  the  fourth,  42 ;  and  in  the  fifth,  32.  The  second  squadron  was 
that  in  which  the  quinine  and  whiskey  had  been  given  to  the  men. 
Out  of  the  seven  cases  of  sickness  occurring  in  this  squadron,  three 
may  fairly  be  excluded,  because  the  disease  made  its  appearance  after 
the  termination  of  the  experimental  period.  The  four  remaining  cases 
occurred  on  the  second,  fourth,  fifth,  and  sixth  day  respectively  of  ex- 
perimentation ;  after  this  period  no  more  cases  of  influenza  occurred 
in  the  second  squadron  while  the  quinine  was  being  given,  although 
the  disease  continued  to  progress  in  the  others.  This  result  cannot 
be  due  to  chance. 

Treatment. 

Among  the  drugs  employed  with  a  curative  object  also,  quinine 
occupies  a  front  rank.  Observations  made  on  the  patients  in  the 
Polyklinik  at  Bonn  demonstrated  that  out  of  the  eighty  persons 
treated  with  quinine  only  three  made  their  appearance  at  the  Poly- 
klinik the  second  time,  while  of  those  treated  with  other  drugs,  nearly 
one-half  reappeared  twice  or  more  frequently.     From  this  we  are  jus- 
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tified  in  believing  that  quinine  exerted  a  favorable  influence,  and  this 
opinion  need  not  be  shaken  by  the  irai^ressions  received  in  other  places 
that  quinine  exerted  no  influence  on  the  course  of  the  disease.  The 
favorable  action  of  this  drug  has  besides  been  observed  by  Dujardin- 
Beaumetz,  Teissier,  Carriere,  Pribram,  and  others.  Mosse,  of  Paris, 
also  ascribes  to  quinine  a  prophylactic  and  abortive  action  in  influenza. 
To  abort  the  disease,  he  administered  1  to  1.25  gm.  (gr.  xv.-xx.)  on  the 
first  day,  and  at  times  also  on  the  second  daj.  Filatow,  in  Moscow,  has 
also  observed  the  favorable  action  of  quinine,  especially  in  children. 
Others,  as  Eichhorst,  Tranjen,  and  Bowie,  had  no  success  in  the  use 
of  the  remedy,  while  Leichtenstern  believed  that  the  cases  treated 
with  large  doses  of  quinine  as  a  rule  did  worse  than  those  which  were 
not  so  treated.  In  the  German  collective  investigation  reports  we  find 
that  some  physicians  praised  quinine  as  giving  them  brilliant  results, 
while  others  were  greatly  disappointed  in  its  effects.  This  divergence 
is  hard  to  explain,  because  we  know  nothing  of  the  histories  of  the 
different  cases  or  of  the  manner  in  which  the  quinine  was  exhibited. 
It  would  be  wrong,  however,  to  thrust  aside  the  positive  statements 
of  trustworthy  observers. 

Of  other  remedies  to  which  have  been  attributed  a  special  action 
on  the  disease  may  be  mentioned  antipyrin,  antifebrin,  phenacetin, 
salipyrin,  and  salicylate  of  sodium.  Each  one  of  these  remedies  has 
had  its  special  advocates.  That  their  action  is  an  antineuralgic  one 
is  conceded,  but  we  cannot  doubt  that  antipyrin  especially,  and  also 
salipyrin,  produce  wonderfully  favorable  results  in  influenza.  The 
beneficial  action  of  these  remedies  consists  not  only  in  the  lowering 
of  temperature,  but  also  in  a  favorable  influence  on  all  the  nervous 
symptoms.  Pain  is  quieted,  that  of  the  nerves  themselves,  as  well 
as  that  of  the  joints,  the  bones,  and  the  muscles.  The  subjective 
condition  is  improved,  and  there  are  cases  on  record  in  which  extraor- 
dinarily striking  effects  of  these  drugs  on  some  of  the  grave  symp- 
toms were  observed.  In  affections  of  the  eye  and  ear  these  remedies 
have  also  been  effectual.  A  case  in  which  a  marked  hyperidrosis  was 
at  once  cured  by  salipyrin  has  been  previously  reported  by  me,  and 
we  therefore  cannot  deny  the  specific  action  of  antipyrin  and  sali- 
pyrin on  the  toxic  conditions.  Antifebrin  is  much  less  serviceable 
than  antipyrin,  phenacetin,  and  salipyrin,  but  salophen  and  migranin 
have  been  tried  with  good  results. 

Drewes,  in  Hamburg,  especially  lauds  the  action  of  salophen  and 
ranks  it  above  salicylic  acid  and  salicylate  of  sodium.  In  violent 
attacks  of  nervous  influenza  he  employed  salophen  in  doses  of  2  gm. 
(gr.  XXX.)  increased  to  5  or  G  gm.  (3  i.-iss.)  a  day.  In  the  case  of 
children  he  gave  0.3  to  0.5  gm.  (gr.  v.-viiss.).     I  believe  that  most 
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physicians  have  arrived  at  the  point  where  they  would  not  like  to  do 
without  these  preparations  in  influenza,  but  it  should  certainly  not 
be  forgotten  that  reports  of  this  kind  have  quite  frequently  been  used 
for  advertising  purposes. 

Oil  of  eucalyptus  was  also  for  a  time  regarded  by  the  English  as 
a  panacea  for  influenza,  and  cuspidors,  the  floors  of  rooms,  etc. ,  were 
frequently  flooded  with  eucalyptus.  I  have  met  a  man  who  even 
rubbed  oil  of  eucalyptus  into  his  hair,  to  protect  himself  against  in- 
fluenza. Such  ridiculous  actions  are  naturally  the  result  of  ingenious 
advertisements  preying  upon  the  fear  of  the  general  public. 

Iodine  and  mercury  have  been  much  in  use  and  more  or  less 
strongly  commended. 

Digitalis  has  also  frequently  been  found  useful  in  influenza. 
Huchard,  of  Paris,  recommends  more  especially  digitalin,  adminis- 
tering it  in  a  1 : 1,000  solution,  thirty,  forty,  or  fifty  drops  to  be  taken 
during  the  day;  at  the  same  time  he  puts  his  patients  on  a  strict 
milk  diet.  Should  the  indication  for  digitalis  reappear  during 
the  course  of  the  disease,  he  orders  the  solution  to  be  taken  in 
smaller  doses,  twenty  to  thirty  drops.  In  cases  of  gastric  in- 
fluenza he  recommends  salicylate  of  bismuth,  naphthol,  and  salol, 
but,  above  all,  benzonaphthol,  five  to  six  pills  daily,  each  one  con- 
taining 5  mgm.  (gr.  yV). 

Benzol  is  recommended  by  Eobertson  in  doses  of  three  drops  for 
children  or  five  drops  for  adults,  every  two  or  three  hours.  This 
medication  should  be  continued  for  three  or  four  days  after  all  symp- 
toms of  the  disease  have  disappeared. 

Simson  in  London  reports  especially  favorable  results  from  car- 
bolic acid,  which  was  employed  by  him  in  many  hundred  cases,  in 
children  as  well  as  in  the  aged.  The  dose  is  two  drops  three  times 
a  day. 

As  we  cannot  with  certainty  rely  on  the  specific  action  of  any  one 
remedy,  sj^mptomatic  treatment  is  often  imperative.  In  disease  of 
the  bronchi,  expectorants  and  emetics  are  frequently  of  great  bene- 
fit. In  this  connection,  however,  I  wish  to  sound  a  note,  of  warning 
as  to  the  employment  of  apomori^hine,  for  the  reason  that  the  latter 
is  liable  frequently  to  cause  cardiac  failure;  on  the  other  hand,  I 
would  recommend  the  exhibition  of  ipecacuanha  and  Dover's  powder. 
In  combination  with  quinine  or  disinfecting  substances,  such  as  guai- 
acol  and  terpin  hydrate,  this  mixture  has  an  excellent  effect  on  the 
bronchial  secretion  and  the  cough. 

Among  the  disinfecting  drugs  camphor  should  especially  be  men- 
tioned, as  it  is  at  the  same  time  indicated  in  heart  failure ;  we  should 
especially  keep  in   mind  the  subcutaneous  administration  of  cam- 
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phoratecl  oil.  Alcohol  has  been  frequently  employed  as  a  heart 
stimulant,  and  has  also  been  recommended  as  a  prophylactic.  Strong 
alcoholic  liquors,  however,  usually  increase  the  headache,  although 
their  value  in  heart  failure  is  undoubted. 

Hydrotherapy  is  not  generally  recognized  as  effective.  The  use 
of  Turkish  baths  in  all  stages  of  the  disease  is  not  to  be  recommended 
in  every  case.  Various  symptoms,  as  for  example  a  high  temper- 
ature and  headache,  are  unfavorably  influenced  by  them,  and  the 
bringing  on  of  pers^jiration  in  patients  sick  with  influenza  is  as  a 
rule  not  indicated.  On  the  other  hand,  careful  sponging  with  tepid 
or  cool  water  and  moist  packs  have  in  many  cases  been  beneficial. 
Pneumonia  especially  is  favorably  influenced  by  the  wet  pack,  and 
more  esijecially  are  the  subjective  symptoms  accompanying  it,  for 
example  dyspnoea,  rendered  less  severe.  Treatment  by  means  of 
cold  baths  has  not  given  favorable  results. 

In  reviewing  all  these  methods  of  treatment  we  come  to  the  con- 
clusion that  many  of  them  belonged  to  the  experimental  period,  and 
it  does  not  appear  superfluous  to  add  some  remarks  on  the  manner  in 
which  such  experiments  should  be  conducted.  If  a  careful  medical 
control  is  necessary  in  any  acute  infectious  disease  as  regards  the 
action  of  different  remedies  or  the  methods  employed,  it  is  doubly  so 
in  the  turbulent  course  of  influenza.  The  senseless  employment  of 
antipyrin,  as  well  as  of  other  measures  for  reducing  the  temperature, 
must  undoubtedly  have  been  harmful  in  many  cases,  and  it  cannot  be 
too  strongly  urged  that  in  the  treatment  of  influenza  all  routine 
measures  should  on  principle  be  avoided.  Especial  care  should  be 
given,  during  convalescence,  to  the  improvement  of  the  general 
strength,  for  the  reason  that  a  great  number  of  sequelae  of  an  inflam- 
matory and  nervous  nature,  including  psychoses,  may  be  referred 
back  to  debilitated  conditions  resulting  from  an  attack  of  influenza. 
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TYPHUS  FEYER. 

BY 

EDUARDO  LICEAGA, 


TYPHUS  FEVER. 


Synonyms. — Spotted  fever,  Jail,  Camp,  or  Ship  fever,  etc. ;  Span., 
Tifo,  Tabardillo  ;  Ger.,  Fleckjieher ;  Fr.,  Fihvre  petecldale. 

History. 

It  is  very  necessary  to  study,  thougli  briefly,  the  history  of  typhus 
fever,  as  a  knowledge  of  it  will  be  of  service  in  supplying  us  with 
certain  facts  relative  to  the  etiology  of  the  disease. 

We  do  not  know  the  exact  period  at  which  typhus  fever  appeared 
for  the  first  time,  although  we  find  no  description  of  it  in  any  writ- 
ings prior  to  the  beginning  of  the  sixteenth  century.  We  find,  in- 
deed, that  typhus  fever  occurred  in  epidemic  form  in  Italy  from 
1505  to  1508,  and  again  from  1524  to  1530.  Fracastor,  a  physician 
of  Yerona,  was  the  historian  of  the  epidemic.  From  Italy  the  dis- 
ease spread  to  France,  Spain,  Hungary,  Austria,  Bohemia,  Ger- 
many, and  Sweden  in  the  course  of  the  sixteenth  century,  returning 
to  Italy  at  the  end  of  this  century. 

The  epidemics  of  the  seventeenth  century,  in  which  typhus  fever 
was  accompanied  by  dysentery  and  scurvy,  were  the  consequences 
of  the  wars  and  famine  which  ravaged  all  Europe  in  this  memorable 
epoch. 

In  the  eighteenth  century  typhus  fever  existed  in  endemic  form 
in  almost  every  country  of  the  Old  World,  assuming  an  epidemic 
character  in  various  regions  whenever  want  and  misery  made  them- 
selves especially  felt.  The  French  Revolution,  in  the  closing  years 
of  that  century,  carried  war  to  all  parts;  and  in  the  first  fifteen  years 
of  the  nineteenth  century,  the  Republic  first  and  later  the  Empire 
sent  everywhere  the  French  armies  carrying  with  them  war,  famine, 
and  typhus  fever.  This  last  travelled  with  the  conquerors  or  remained 
with  the  conquered,  and  in  both  ways  settled  down  upon  the  larger 
towns,  which  thus  became  foci  for  the  origin  and  spread  of  epidemics. 

Since  1815  there  have  been  no  epidemics  embracing  the  entire 
continent  of  Europe,  but  the  disease  has  remained  in  endemic  form 
in  many  countries.  Ireland  has  been  a  permanent  centre  of  the 
disease,  which  has  assumed  an  ei)idemic  character  in  that  country  five 
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times  within  the  present  century.  In  Russia  typhus  fever  has  been 
endemic  in  many  parts,  especially  in  Poland,  and  has  also  had  epi- 
demic exacerbations  at  various  times,  especially  from  1854  to  1856, 
during  the  Crimean  war.  In  consequence  of  a  similar  calamity,  the 
Eusso-Turkish  war  in  1877-78,  a  great  epidemic  occurred  in  Eussia, 
attacking  one  hundred  thousand  men  and  killing  fifty  thousand. 

Several  historians  of  the  peoples  which  inhabited  el  Anahuac  (the 
central  plateau  of  Mexico)  in  ancient  times  have  given  a  description^ 
of  a  disease  which  was  known  to  the  natives  before  the  conquest  by 
the  name  of  "  cocolistle. "  But  the  oldest  and  most  authentic  notice 
which  we  have  of  an  epidemic  of  fever  marked  by  a  spotted  eruption 
on  the  skin  is  that  which  raged  in  Mexico  in  the  year  1530.  This  epi- 
demic caused  great  ravages,  and  it  is  noteworthy  that  it  coincided 
with  the  epidemic  of  typhus  fever  which  was  raging  at  the  same  time 
in  Spain.  In  1545  there  was  another  epidemic  in  New  Spain,  the 
characters  of  which  have  not  been  well  described  by  historians,  but 
which  might  with  great  probability  be  regarded  as  typhus  fever  by 
reason  of  the  short  interval  which  separated  it  from  the  former  epi- 
demic, and  also  because  of  the  great  mortality,  which  reached  eight 
hundred  thousand.  Making  all  allowances  for  exaggeration  in  this 
figure,  the  mortality  was  undoubtedly  very  high  and  comparable  with 
that  from  typhus  fever  at  the  same  period  in  Europe.  In  the  years 
1575-77  there  spread  throughout  New  Spain  great  epidemics  of  a 
disease  known  by  the  name  of  "  matlazahuatl, "  which,  from  the  de- 
scription given  by  Dr.  Juan  de  la  Fuente  of  the  disease  as  he  observed 
it  in  his  patients,  was  most  probably  typhus  fever.  The  natives  were 
special  sufferers  from  these  epidemics,  great  numbers  of  them  perish- 
ing. There  were  other  epidemics  in  the  years  from  1624  to  1714,  of 
which  we  possess  no  accounts. 

In  1736-37  there  was  another  epidemic  of  "matlazahuatl,"  which 
presented  many  of  the  characters  of  typhus  fever  but  which  was  ac- 
companied by  a  yellow  coloration  of  the  skin,  from  which  fact  some 
have  been  led  to  believe  that  the  disease  was  yellow  fever.  But  we 
cannot  accept  this  view,  since  this  last-named  disease  never  prevails 
in  the  central  tableland  of  Mexico.  This  epidemic  was  attended  by 
a  heavy  mortality  which  the  historians  of  that  period  place  as  high 
a.s  one  hundred  and  ninety-two  thousand.  The  epidemic  recurred  in 
1763 ;  the  disease  was  exceedingly  contagious^  as  on  the  previous  oc- 
casion, and  was  marked  by  nasal  hemorrhages.  In  the  years  1805, 
1812,  and  1813  there  were  epidemics  in  the  valley  of  Mexico,  which 
were  probably  of  typhus  fever  and  which  also  caused  many  deaths. 

In  the  republic  of  Mexico  the  disease  prevails  in  endemic  form  in 
the  central  plateau,  but  has  only  very  rarely  extended  over  limited 
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areas  on  the  Gulf  and  Pacific  coasts  of  the  country.  While  the  dis- 
ease is  endemic  in  the  chief  cities  and  towns  in  the  elevated  regions, 
it  presents  almost  constantly  exacerbations  during  the  winter,  and 
these  not  rarely  assume  an  epidemic  form.  The  most  notable  of 
these  epidemics  occurred  in  the  years  1821,  1835-38,  1848-49,  and 
the  most  imjjortant  of  all  in  1861.  This  epidemic  was  spread  by  the 
armies  which  overran  the  country  during  the  war  of  the  Reforma. 
The  last  ei)idemic  was  that  of  1892-93,  following  several  successive 
years  of  scarcity  and  failure  of  crops.  During  the  period  from  1861 
to  1893  there  were  numerous  partial  epidemics  in  the  Mexican  fed- 
eral district  and  in  various  states  of  the  republic. 

In  the  United  States  and  Canada  the  Irish  immigrants  often 
brought  in  the  disease.  Its  ravages  were  most  marked  among  the 
immigrants  themselves,  but  it  also  extended  to  the  other  inhabitants 
of  the  larger  cities  of  the  East,  such  as  New  York,  Boston,  Philadel- 
phia, Baltimore,  etc. 

Etiology. 

The  infectious  nature  of  typhus  fever,  the  manifest  resemblance 
which  it  bears  to  other  infectious  diseases,  and  its  confusion  with 
some  of  the  latter,  even  in  quite  recent  times,  render  it  very  probable 
that  the  disease  is  due  to  a  microorganism.  We  shall  first  consider 
the  well-established  facts  in  the  etiology  of  typhus  fever  and  later 
discuss  those  which  appear  to  us  to  be  still  doubtful. 

Typhus  fever  is  contagious ;  the  facts  which  go  to  establish  this 
proposition  are  numerous,  but  we  shall  take  up  only  a  few  of  them. 
If  the  disease  attacks  one  member  of  a  poor  family  dwelling  in  a 
small  apartment  or  a  single  room,  where  the  patient  is  in  close  con- 
tact with  the  rest  of  the  family,  we  very  commonly  find  a  certain 
number  of  the  latter  contracting  the  disease.  In  these  cases  contagion 
is  favored  not  only  by  direct  contact  of  the  sick  and  the  well,  but 
also  by  the  bad  conditions  under  which  the  people  live ;  neither  the 
patient  nor  those  about  him  ever  change  their  body  linen  or  their 
bedclothes,  if  they  have  any.  In  the  epidemic  which  prevailed  in 
France  in  1893  facts  of  this  sort  were  noted,  especially  in  the  Island 
of  Tudy,  in  which  a  single  family  furnished  fifty  per  cent,  of  all  the 
cases.  Night  shelters,  in  which  the  occupants  sleep  closely  crowded 
together,  and  hotels  and  lodging-houses  of  the  lowest  grade,  in  which 
similar  conditions  prevail,  furnish  the  greatest  number  of  cases  of 
contagion. 

In  contrast  with  this  we  may  say  that  contagion  is  seldom  in  evi- 
dence when  the  disease  appears  among  those  in  easy  circumstances, 
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in  a  liouse  in  wJiicli  the  patient  may  be  isolated  in  a  room  from  wliich 
liive  been  removed  all  carpets,  rngs,  and  tapestries,  and  in  which 
there  is  left  only  the  indispensable  furniture;  when  the  linen  of  the 
patient  is  changed  daily ;  when  special  attention  is  paid  to  maintain- 
ing cleanliness  of  the  mouth,  nose,  and  intestinal  tract;  and  when 
the  attendants  wash  their  hands  frequently,  especially  before  eating. 
Under  these  conditions  we  may  say  that  typhus  fever  is  not  con- 
tagious. 

In  hospitals,  however,  and  during  an  epidemic  period,  contagion 
is  the  rule,  and  it  is  the  more  certain  the  longer  is  the  time  during 
which  the  attendants  remain  in  the  company  of  the  sick.  Stokes  and 
Cusak  say  that  in  the  epidemics  in  Ireland  from  1813  to  1848  there 
were  among  physicians  568  cases  of  typhus  fever  with  132  deaths, 
approximately  46  per  cent,  of  all  cases  and  10.5  per  cent,  of  deaths. 
In  the  Crimean  war  (1854-56),  during  the  height  of  the  epidemic,  in 
a  single  period  of  fifty-seven  days  typhus  fever  attacked  603  nurses 
in  a  total  of  840  in  the  service,  and  caused  the  death  of  80  army  sur- 
geons. In  the  Kusso-Turkish  war  60  per  cent,  of  the  physicians,  80 
per  cent,  of  the  orderlies,  and  all  of  the  Sisters  of  Charity  were 
attacked.  In  Similizi,  Sistova,  and  Rasgrad  the  hospital  personnel 
had  to  be  renewed  three  times  because  of  the  ravages  of  typhus  fever. 

In  the  great  epidemic  through  which  we  x)assed  in  Mexico  in  1860- 
62  a  large  number  of  physicians  in  civil  life  and  very  many  army 
surgeons  died  of  typhus  fever.  During  the  typhus  epidemic  in 
Mexico  in  1876  Dr.  Orvauanos  observed  the  following  fact :  "  In  the 
Hospital  de  Jesiis  in  Mexico  City  there  fell  ill  a  son  of  the  sui:)erin- 
tendent  {maestro  de  ohras) ;  on  the  floor  above  him  slept  the  seam- 
stress of  the  hospital,  who  acquired  the  affection  in  a  short  while. 
She  was  placed  in  bed  7  in  the  female  ward ;  soon  afterwards  the 
patients  in  beds  6  and  8  took  the  disease,  and  these  in  their  turn 
communicated  it  to  five  other  jjatients  in  the  immediately  adjacent 
beds,  but  the  fever  was  not  contracted  by  any  occuimnts  of  the  beds 
on  the  opposite  side  of  the  ward,  distant  from  the  preceding  about 
four  yards.  The  ward  was  emptied  of  its  occupants,  only  those  with 
typhus  fever  being  left,  and  the  ei)idemic  ceased." 

Another  curious  fact  is  the  following:  "A  convalescent  from 
typhus  fever  in  the  Hospital  Juarez  in  Mexico  City,  in  which  pa- 
tients with  this  disease  are  treated,  began  to  present  symptoms  of 
mental  disorder  and  was  transferred  to  the  Hospital  de  San  Hipolito 
in  the  same  city.  In  this  hosjutal  an  epidemic  of  tyj)hus  then  broke 
out  in  the  department  to  which  this  convalescent  was  assigned ;  all 
those  attacked  were  at  once  sent  to  the  Hospital  Juarez  for  treatment, 
and  the  epidemic  ceased  suddenly,  but  broke  out  again  in  a  few  days 
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when  the  convalescents  began  to  be  sent  back  from  the  Hospital 
Juarez.  Since  all  the  drains  and  closets  had  been  cleaned  and  the 
wards  in  which  typhus  had  occurred  had  been  disinfected,  under  the 
direction  of  the  Superior  Council  of  Health,  it  is  very  evident  that 
the  cause  of  the  new  invasion  was  the  clothing  worn  by  the  patients, 
which  was  the  same  that  they  had  had  on  when  they  were  sent  to  the 
Hospital  Juarez.  The  Superior  Council  of  Health  ordered  that  the 
convalescents,  on  returning  to  the  Hospital  de  San  Hipolito,  should 
take  a  bath  and  that  their  clothing  should  be  disinfected.  These 
measures  were  completely  successful,  and  no  other  case  of  typhus 
fever  occurred  in  San  Hipolito." 

When  typhus  fever  breaks  out  in  armies  during  a  camj^aign  the 
troops  spread  it  abroad,  carrying  it  to  the  various  towns  through 
Avhich  they  march,  as  we  saw  in  the  section  on  the  history  of  the  dis- 
ease. In  Mexico,  during  the  war  of  the  Eeforma,  the  liberal  army 
spread  typhus  fever  throughout  the  Mesa  Central  del  Anahuac,  or 
Central  Plateau.  The  disease  attacked  a  large  number  of  the  sur- 
geons who  had  the  care  of  the  sick  soldiers,  and  the  greater  part  of 
them  perished. 

The  following  fact  in  supi)ort  of  the  theory  of  contagion  I  find 
recorded  by  Netter' :  Mrs.  J.  travelled  in  a  coach  with  her  two  sons 
and  a  man  named  N.  In  the  latter  part  of  January  they  gave  shelter 
to  a  tramp  whom  they  found  dying  on  the  highway.  They  left  this 
patient  the  following  day  and  resumed  their  journey.  On  the  8th 
or  10th  of  February  they  felt  ill  and  consulted  a  i)liysician,  who 
advised  them  to  go  to  a  hospital.  The  two  boys  entered  the  hospital 
on  February  19tli,  but  the  woman  J.  and  her  lover  N.  went  to  another 
town  and  slept  in  the  house  of  the  mother  of  J. ,  who  was  the  wife  of 
M.  This  woman,  her  son,  and  the  three  children  of  J.,  who  lived 
with  their  grandmother,  all  fell  sick  and  were  taken  to  the  hospital  on 
March  11th.  The  sister  and  sister-in-law  of  J.,  who  had  taken  care 
of  M.'s  family,  and  the  physician  who  had  treated  them  contracted 
typhus  fever.  N.,  the  lover  of  J.,  went  to  his  own  home  and  after 
his  arrival  five  members  of.  the  family  were  taken  ill  with  typhus. 
Finally  a  Sister  of  Charity,  who  nursed  them,  also  fell  sick. 

I  am  indebted  to  Dr.  Euiz  Erdozain  for  the  history  of  the  follow- 
ing recent  case,  in  which  the  effect  of  contagion  was  very  apparent : 
In  a  house  in  the  city  of  Mexico  in  which  seven  healthy  persons 
lived  was  received  as  a  guest  for  one  night  only  a  person  who  felt  ill 
that  same  night  but  who  left  the  house  the  following  day.  He  con- 
tinued to  be  ill,  and  it  was  found  that  he  was  suffering  from  typhus 
fever.  Three  days  later  the  lady  of  the  house  fell  ill  of  typhus,  and 
the  remaining  six  persons  took  the  disease  one  after  the  other.  Of 
Vol.  XV.— 17 


258  LICEAGA — TYPHUS  FEVEE. 

the  eight  persons  four  died,  among  them  the  guest  who  had  intro- 
duced the  disease  into  the  household. 

These  facts  demonstrate  that  tj'phus  fever  is  transmitted  from  the 
sick  to  the  well  by  direct  contact,  but  that  the  contagious  principle 
may  also  be  carried  by  inanimate  objects  which  have  been  in  contact 
with  the  patient;  for  example,  a  healthy  person  who  sleeps  on  a 
bed  previously  occupied  by  a  typhus-fever  patient  will  very  probably 
contract  the  disease.  Clothing  may  convey-  the  disease,  as  is  shown 
by  the  epidemic  in  the  Hospital  de  San  Hipolito,  described  above, 
and  by  the  following  case  which  I  have  observed.  A  sister  of  Mr. 
C,  a  person  well  known  in  Mexican  society,  fell  ill  with  typhus 
fever.  The  clothing  of  the  patient  was  changed  two  or  three  times  a 
day,  and  her  own  supply  becoming  exhausted  some  belonging  to  her 
sister  was  taken  for  her  use.  The  lady  died,  and  her  sisters  had  the 
clothing  belonging  to  them,  which  the  patient  had  worn,  washed  and 
ironed ;  disinfection  was  not  made  use  of  at  the  period  at  which  this 
incident  occurred.  The  clothing  was  not  worn,  however,  until  eight 
months  had  elapsed,  but  within  a  few  days  after  they  had  put  on 
these  garments  the  two  sisters  were  taken  ill  with  typhus  fever.  This 
case  shows  not  only  that  the  disease  may  be  transmitted  by  clothing 
but  also  that  the  germ  of  typhus  fever  may  retain  its  activity  for  at 
least  eight  months. 

Dr.  Orvananos  had  observed  a  case  in  which  typhus  fever  was 
carried  from  the  sick  to  a  well  person  living  in  a  house  at  quite  a 
distance  from  the  former,  the  linen  of  the  second  person  being  washed 
together  with  that  of  the  one  who  was  first  taken  ill.  Similar  facts 
are  to  be  found  in  the  literature  of  typhus  fever. 

The  chances  of  acquiring  the  disease  by  contagion  are  very  great 
when  a  healthy  but  susceptible  person  enters  a  room  where  many 
tj^phus-fever  patients  are  Ijdng,  or  a  ward  of  a  typhus-fever  hospital, 
or  a  closed  or  badly  ventilated  room  in  which  a  patient  with  typhus 
is  lying;  or  when  the  person  exposed  is  convalescent  or  actually 
suffering  from  some  other  debilitating  disease,  such  as  scurvy  or  dys- 
entery. While  I  know  of  cases  in  which  a  single  visit  to  a  typhus- 
fever  i)atient  has  sufficed  to  give  the  disease,  yet  the  experience  of 
physicians  in  all  countries  shows  us  that  the  danger  of  contagion  is 
greater  in  proportion  to  the  frequency  and  duration  of  the  contact 
with  the  sick.  It  has  been  observed  in  hospitals  that  the  nurses  and 
sisters  who  are  brought  most  intimately  and  most  frequently  in  rela- 
tion with  the  patients  furnish  the  greatest  number  of  cases  of  the 
disease;  that  after  them  come  the  physicians  and  the  students  who 
make  the  visits  with  them ;  and  that  in  the  third  rank  come  the  med- 
ical inspectors  and   other  officials  of  the  health  department.     The 
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danger  of  contagion  is  greatest  when  many  jmtients  are  congregated 
in  one  place,  when  ventilation  is  insufficient  or  absent,  and  when  the 
linen  and  bedclothing  of  the  patient  are  not  changed. 

As  negative  proof  I  may  repeat  what  I  said  above,  a  fact  well 
known  to  all  physicians  in  Mexico,  that  in  the  case  of  a  typhus-fever 
patient  of  the  uj^per  classes,  occupying  a  room  by  himself  which  is 
thoroughly  ventilated  day  and  night,  whose  clothes  are  changed  once 
or  twice  a  day,  and  whose  dejections  are  removed  at  once  and  care- 
fully disinfected,  the  disease  does  not  attack  the  attendants. 

Since  objection  might  be  raised  in  regard  to  the  cases  aVjove  re- 
lated that  the  disease  could  have  been  acquired  by  other  means  than 
infection,  we  may  refer  to  the  statistics  collected  by  French  phy- 
sicians in  the  Crimean  war,  according  to  which  it  is  seen  that  in  the 
general  wards  13  physicians  and  3  sisters  remained  free  from  the 
disease  and  that  among  125  patients  1  only  contracted  the  affection ; 
on  the  other  hand,  in  the  wards  where  typhus-fever  patients  were 
received,  of  the  6  sisters  3  were  attacked,  of  the  14  physicians  4,  and 
of  the  127  nurses  and  orderlies  57.  This  demonstrates  that  the  dis- 
ease was  spread  by  contagion. 

The  data  of  this  same  war  show  that  the  English  and  French 
were  encamped  in  the  same  place  and  that  they  were  subjected  to  the 
same  discipline  and  suffered  the  same  fatigues,  yet  typhus  fever  pre- 
vailed much  more  extensively  among  the  French  than  among  the 
English.  The  exjilanation  of  this  difference  was  that  the  tents  of  the 
English  were  pitched  far  apart,  that  their  barracks  were  sfjacious 
and  well  ventilated,  and  that  their  food  was  better. 

Another  important  fact  is  that  in  hospitals  in  which  the  patients 
are  much  crowded  and  in  which  the  ventilation  is  bad,  typhus  fever 
assumes  a  more  grave  form,  as  was  seen  after  the  battle  of  Leipsic. 
Those  who  were  treated  in  the  hospitals  of  Mayence  and  Cologne,  in 
which  they  were  literally  herded  together,  suffered  a  much  greater 
mortality  than  those  who  were  attended  in  the  open  courts  because 
there  was  no  room  for  them  in  the  wards.  I  was  witness  of  a  similar 
fact  in  1861,  when  I  was  beginning  my  medical  studies.  At  that 
time  private  patients  were  treated  in  closed  rooms,  in  which  there 
was  but  little  circulation  of  air,  and  the  mortality  among  them  was 
much  greater  than  among  hospital  patients  who  were  treated  in  large 
wards  the  windows  of  which  were  kept  open  the  entire  day. 

Contagion  may  also  occur  by  means  of  various  objects  which  the 
sick  have  used,  as  is  evidenced  hj  the  following  case  narrated  by 
Pringle,  and  which  is  repeated  in  all  treatises  on  typhus  fever. 
When  the  English  army  was  waging  war  in  Germany  in  1743  there 
were  received  at  Gand  a  large  number  of  tents  in  which  typhus-fever 
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patients  had  been  treated.  These  tents  were  given  for  repair  to  a 
workman  in  the  city,  and  he  and  twenty-three  others  who  had 
assisted  him  in  the  work  were  taken  down  with  typhus  fever  and 
seventeen  of  them  died.  Typhus  fever  was  not  x>resent  at  that  time 
in  Gand,  and  none  of  the  workmen  who  were  engaged  in  repairing 
the  tents  had  had  any  communication  with  the  typhus-fever  jiatients 
among  the  soldiers. 

The  x)lace  occui)ied  by  a  typhus-fever  patient  in  the  ward  of  a 
hospital  may  retain  the  contagion  and  pass  it  on  to  this  patient's  suc- 
cessor. It  has  been  noted  in  the  Health  Department  of  Mexico,  under 
which  an  inspection  is  made  of  houses  where  typhus  fever  has  oc- 
curred, that  the  disease  often  attacks  in  succession  all  who  occupy 
the  infected  dwelling  unless  a  thorough  disinfection  of  the  premises 
has  been  made.  The  contagious  x^i"inciple  may  be  preserved  in  tlie 
walls  of  rooms  in  which  tyjihus-fever  patients  have  been  cared  for,  as 
the  following  case,  for  an  account  of  which  I  am  indebted  to  Dr. 
Ponce,  of  Telaucingo,  demonstrates.  During  the  course  of  the  epi- 
demic which  i^revailed  in  that  city  in  1890,  a  wooden  hut  was  used 
for  the  isolation  of  the  sick.  At  the  end  of  the  epidemic  this  hut 
was  abandoned,  and  remained  empty  until  February,  1896,  when  an 
order  was  given  to  destroj^  it.  Nine  persons  were  present  during  the 
demolition  of  the  building,  some  of  whom  actually  were  engaged  in 
the  work  while  others  were  on-lookers  simply ;  all  of  these  were  taken 
ill  with  typhus  fever,  seven  died  and  two  recovered.  At  this  time 
there  were  no  cases  of  typhus  fever  in  Telaucingo.  This  fact  proves 
not  only  that  the  germ  of  typhus  fever  may  remain  in  the  walls  of  a 
house  but  also  that  it  may  preserve  its  infectiousness  for  six  years. 

So  long  as  the  microorganism  of  typhus  fever  remains  undiscov- 
ered, and  as  the  organ  or  organs  in  which  it  resides  and  the  manner 
in  which  it  makes  its  exit  from  the  body  are  unknown,  we  are  not 
able  to  determine  positivelj^  the  nlechanism  of  contagion.  Although 
the  data  having  reference  to  the  etiology  of  typhus  fever  are  as  yet 
rather  vague,  I  think  it  will  be  well  to  review  them,  since  they  have  a 
bearing  upon  the  prophylaxis  of  the  disease. 

For  a  long  while  the  skin,  more  especially  the  scales  given  off 
from  the  characteristic  eruption  of  the  disease,  has  been  supposed  to 
contain  the  contagious  principle,  this  belief  being  based  upon  the 
facts  above  related  that  the  patient's  underclothing,  his  bedclothing, 
the  mattress  upon  which  lie  lay,  and  the  tent  which  sheltered  him 
have  served  as  means  of  conveying  the  disease. 

It  has  been  sui)posed  also  that  the  microbes  may  be  scattered  bj^ 
means  of  the  sputum,  dried  and  carried  about  in  the  atmosphere,  this 
belief  finding  its  support  in  the  following  observation  of  Chantemesse. 
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In  Lille  an  advocate,  a  commissary,  and  an  attendant  in  the  cfjurt 
were  attacked  with  typhus  fever  although  they  had  had  no  communi- 
cation with  any  one  suffering  from  the  disease.  Investigation  showed 
that  these  persons  could  not  have  acquired  the  contagion  elsewhere 
than  in  the  police  court,  where  every  day  were  brought  together  a 
great  many  tramps  and  other  men  coming  from  the  most  infected 
quarters  of  the  city,  who  always  left  behind  them  a  large  quantity  of 
expectorated  matter  on  the  floor.  This  matter  became  dvy  and  was 
thrown  into  the  air  on  the  following  day,  when  the  court-room  was 
swept  without  any  precaution  being  taken  to  sprinkle  the  floor.  As 
may  be  seen,  however,  this  fact  is  not  conclusive. 

We  may  regard  the  fecal  discharges,  and  in  general  all  the  excre- 
tions, as  probably  of  greater  imx)ortance  in  an  etiological  sense. 
Among  physicians  practising  in  Mexico  the  belief  is  very  prevalent 
that  typhus  fever  may  be  contracted  by  inhaling  the  emanations  from 
water-closets,  drains,  or  obstructed  sewers.  Infection  through  fecal 
matter  in  process  of  decomposition  is  the  only  cause  to  which  could 
be  attributed  mau}^  small  epidemics,  especially  one  which  occurred 
some  years  ago  in  the  Hospicio  de  Pobres  in  the  city  of  Mexico. 
Dr.  Nicolas  Ramirez  de  Arellano,  member  of  the  Superior  Council 
of  Health,  described  this  very  interesting  case,  as  regards  the  ques- 
tion of  infection,  at  the  meeting  of  the  American  Public  Health  Asso- 
ciation in  1892.  In  1892  the  house  drains  became  clogged  in  front 
of  the  children's  dormitory  in  the  Hospicio  de  Pobres.  Yery  im- 
prudently the  drains  were  opened,  and  the  fecal  contents  were  re- 
moved and  placed  in  front  of  this  same  dormitory.  The  children 
sleeping  there  were  attacked  with  typhus  fever,  and  the  ej^idemic 
continued  until  the  obstruction  was  removed  and  the  drains  were  dis- 
infected and  closed;  then  only  it  disappeared  completely. 

The  same  author  has  reported  the  following:  "The  epidemic 
which  occurred  in  the  School  of  Correction  in  September,  1882,  was 
undoubtedly  due  to  the  same  cause.  It  began  among  the  inmates  of 
the  asylum,  who  occupied  a  dormitorj^  situated  at  the  northern  end  of 
the  first  courtyard  of  the  building,  the  back  windows  of  which  looked 
out  upon  the  second  courtyard,  where  at  that  time  were  located  the 
privies  of  the  institution.  These  were  kept  in  such  bad  condition 
that  the  contents  overflowed  a  portion  of  the  yard.  As  I  said  this 
dormitory  Was  the  fifst  invaded,  and  for  more  than  twenty  days  all 
the  inmates  who  were  attacked  with  typlius  fever  were  of  those  who 
slept  in  it,  and  onl}-  at  the  expiration  of  that  time  the  children  occu- 
pying other  dormitories  began  to  be  attacked,  the  total  number  of 
cases  }>ei]jg  about  oue  hundred.  It  is  to  be  noted  that  at  the  entrance 
to  the  dormitory  in  which  the  first  cases  occurred  there  was  a  closet 
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unprovided  with  traps,  wliicli  communicated  with  the  general  sewer ; 
and  notwithstanding  the  cleanliness  which  was  here  maintained  the 
atmosphere  of  the  dormitory,  in  which  the  ventilation  was  not  good, 
was  loaded  with  bad  odors.  The  sick  were  isolated,  disinfection  was 
made,  the  rooms  were  well  ventilated,  the  water-closet  in  the  dormi- 
tory^ was  removed,  and  the  others  were  rej^aired,  the  leaks  being 
stopi^ed ;  in  this  way  the  disappearance  of  the  epidemic  was  effected, 
and  no  cases  have  occurred  in  the  institution  since." 

The  writer  just  quoted  adds :  "  Innumerable  are  the  houses  in  which 
an  inspection  made  on  account  of  an  outbreak  of  typhus  fever  shows 
sewers  without  anj^  flow,  stopped  up  with  fecal  matter  in  process  of 
decomposition.  I  have  records  of  man}'  very  curious  observations 
concerning  infected  houses  in  which  the  epidemic  ceased  the  moment 
the  closets  and  sewers  were  cleansed." 

According  to  the  rej)orts  of  the  sanitary  inspectors  of  the  eitj  of 
Mexico,  typhus  fever  could  be  attributed  to  the  emanations  from 
fecal  matters  in  process  of  decomposition  in  1,108  cases  out  of  a  total 
of  5,749  inspections." 

The  soil  of  Mexico  city,  which  is  made  ground  in  some  streets, 
is  formed  of  detritus  from  demolished  buildings  and  refuse  of  all 
kinds,  and  the  subsoil  immediately  beneath  is  saturated  with  liquids 
soaking  through  the  walls  of  vaults  and  sewers  loaded  with  organic 
matters  in  process  of  decomposition.  Excavations  which  are  made 
in  the  soil  for  the  placing  of  water  mains  or  gas  pipes  uncover  this 
infected  layer.  Many  of  those  who  contract  tj'x^hus  fever,  according 
to  the  testimony  of  responsible  physicians,  can  point  to  no  other  cause 
for  their  disease  than  the  emanations  from  these  excavations. 

The  emanations  alone  from  fecal  matters  in  process  of  decomi:)Osi- 
tion  have  sufficed  satisfactorily  to  explain  the  occurrence  of  typhus 
fever  in  villages  and  on  estates  where  there  is  no  large  collection  of 
people ;  among  those  who  have  not  been  exposed  to  privations  of  any 
sort;  and  in  communities  in  which  there  has  been  no  antecedent 
case  of  typhus  fever  to  which  tlie  infection  might  be  attributed. 
Some  of  these  villages  and  estates  were  situated  in  the  plains  of  Apam 
which  occupy  elevated  points  in  the  central  plateau  of  the  country, 
swept  by  the  winds  which  blow  there  incessanth^ 

As  we  have  said  before,  bacteriology  alone  can  solve  these  prob- 
lems, but  we  have  just  spoken  of  emanations  from  fecal  matters  and 
this  leads  us  to  study  the  question  whether  or  not  the  air  may  be  a 
medium  for  the  conduction  of  the  germ  of  typhus  fever.  When  an 
epidemic  of  typhus  fever  has  broken  out  in  the  ward  of  a  hospital  it 
has  been  noted  that  the  disease  has  travelled  from  bed  to  bed,  and  this 
has  been  attributed,  and  justly,  to  the  fact  that  the  air  passing  over 
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the  patient  took  up  the  germs  of  the  disease  and  transmitted  them 
to  his  immediate  neighbor.  In  these  cases  we  cannot  attribute  the 
spread  of  the  disease  to  contagion  carried  bj'  the  nurses,  for  were 
such  the  case  the  fever  would  be  distributed  generally  throughout  the 
ward  and  would  not  travel  from  bed  to  bed  in  regular  order. 

The  fact,  which  I  have  previously  mentioned,  that  individuals 
have  contracted  typhus  fever  at  a  time  when  it  did  not  jorevail  epi- 
demically, after  having  breathed  in  the  effluvia  from  a  water-closet,  a 
drain,  a  sewer,  or  a  recently  opened  excavation  in  infected  soil,  can 
be  readily  explained  by  admitting  that  the  air  may  transport  the 
germs  from  the  infected  place  to  the  organs  of  the  one  who  contracts 
the  disease.  But  this  transmission  does  not  take  place  over  long 
distances,  as  was  formerly  believed  and  as  many  believe  at  the  pres- 
ent day.  As  we  have  already  said,  it  is  sufficient  to  place  the  patient 
in  a  room  by  himself  and  to  shut  off  direct  communication  from  the 
outside  with  his  attendants,  in  order  to  prevent  the  spread  of  the  dis- 
ease. No  case  has  ever  been  known  of  a  typhus-fever  patient  in  a 
house  on  one  side  of  a  street  communicating  his  disease  to  persons 
living  on  the  other  side  of  the  street,  even  when  the  width  of  the  latter 
was  no  more  than  twelve  or  fifteen  yards  and  when  the  windows  of 
the  two  houses  were  constantly  open.  Some  accurate  observations  of 
Brouardel  ^  also  confirm  this  view. 

In  the  Hospital  Juarez  are  received  all  those  suffering  from 
typhus  fever  who  cannot  be  taken  care  of  in  their  homes,  either  by 
reason  of  the  impossibility  of  isolation  or  because  they  are  unable  to 
secure  proi)er  medical  attendance.  Yet  there  is  no  case  on  record  in 
which  the  disease  has  been  communicated  to  persons  living  in  any  of 
the  houses  in  the  streets  surrounding  the  hospital.  These  facts  show 
clearly  that,  although  the  air  may  be  the  agent  of  transmission  of 
the  contagion  of  typhus  fever,  it  can  be  so  only  for  short  distances. 

From  what  has  been  said  it  is  seen  that  typhus  fever  may  be 
transmitted  from  one  ill  with  the  disease  to  a  healthy  individual ;  but 
many  medical  authorities  also  hold  that  it  may  appear  spontaneously 
in  persons  affected  with  various  diseases.  This  mode  of  origin  of 
typhus  fever  is  known  as  the  autochthonous. 

According  to  the  teaching  of  Hildebrand,  autochthonous  typhus 
may  arise  from  other  diseases ;  from  the  crowding  together  of  many 
people;  from  the  breathing  in  of  animal  emanations;  from  want; 
from  exhaustion  through  overwork;  from  all  those  causes,  in  a  word, 
which  depress  the  vital  powers.  This  doctrine  has  had  many  strong 
uj^holders,  such  as  Murchison,"  Fauvel,  Jaccoud,  Kelsch,  and  others. 
I  cannot,  in  a  work  of  this  kind,  recite  all  the  detailed  cases  which 
are  repeatedly  quoted  by  the  authors  mentioned  in  support  of  this 
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assertion.  These  are  cases  of  tlie  appearance  of  typhus  fever  in  cer- 
tain districts  following  the  failure  of  the  crops  for  several  successive 
years ;  of  the  ajDpearance  of  the  disease  among  those  sentenced  to  the 
galleys  and  isolated  strictly  without  the  possibility  of  communicating 
with  any  typhus-fever  patients;  of  the  occurrence  of  typhus  fever  on 
shipboard  among  the  French  troops  returning  from  the  Crimea ;  or  of 
the  origin  of  the  disease  in  overcrowded  prisons.  In  all  these  cases 
the  authors  who  report  them  assert  that  it  was  impossible  to  discover 
any  cases  of  typhus  fever,  from  which  contagion  might  have  come, 
among  the  communities  or  aggregations  of  soldiers  or  prisoners  in 
which  the  epidemics  occurred ;  and  being  unable  to  find  any  other 
explanation  of  the  outbreak,  the  writers  have  been  forced  to  take 
refuge  in  the  belief  in  the  spontaneous  evolution  of  the  malady. 

In  the  great  wars  which  devastated  Europe  in  former  ages  and  in 
the  early  years  of  this  century'  there  were  united  all  these  conditions 
which  have  been  enumerated:  hunger,  fatigue,  moral  depression,  pri- 
vations of  all  sorts,  crowding  together  of  soldiers  in  ships  serving  as 
transports,  and  the  distress  resulting  from  prolonged  sieges  of  fortified 
towns.  A  French  physician,  Kelsch,"  expressing  the  opinions  of  all 
the  military'  surgeons  who  witnessed  the  epidemic  of  typhus  fever 
occurring  in  Algeria  in  1866-68,  has  sustained  with  much  talent  and 
by  the  weight  of  very  muny  facts  the  doctrine  of  the  autochthonous 
origin  of  this  disease.  This  writer  believes  that  the  starving  bands 
of  Arabs,  who  were  in  the  last  extremity  of  misery,  suffering  from 
diarrhoea  and  other  diseases  which  had  reduced  them  greatly,  covered 
with  rags,  and  filthy  beyond  expression,  who  came  to  the  towns  occu- 
pied by  the  French  to  beg  food  and  shelter,  gave  rise  to  tj^phus  fever 
among  the  French  troops  without  themselves  having  the  disease, 
although  they  had  originated  it. 

Those  who  oppose  this  theory  are  very  numerous.  They  explain 
the  facts  of  the  kind  above  narrated  bj^  afiirming  that  the  investiga- 
tion has  not  been  carried  so  far  as  to  exclude  the  possibility  of  there 
having  been  a  primary  case  of  typhus  fever  to  which  the  subsequent 
cases  could  be  attributed.  The  jjartisans  of  the  theory  of  direct  or 
immediate  contagion  of  typhus  fever  believe  that  want,  crowding, 
overwork,  and  mental  distress  lower  the  resisting  powers,  predispos- 
ing the  individual  to  the  disease,  and  so  convert  the  sporadic  occur- 
rence of  typhus  fever  into  an  epidehiic;  but  they  insist  upon  the  ab- 
solute necessity  of  the  introduction  of  the  disease  into  a  place  before 
other  cases  may  develop  there. 

I  ought  to  note  that  Kelsch,  when  he  employs  the  word  "  autoch- 
thonous," does  not  mean  spontaneous  generation  of  the  germ,  but 
that  this,  which  is  commonly  present  in  certain  organs  of  the  body, 
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acquires  a  renewed  activity  when  it  meets  witli  conditions  favorable 
to  its  development;  such  as  are  those  above  enumerated.  He  suj)- 
ports  his  theory  with  the  authority  of  Pasteur,  from  whom  he  quotes 
the  following  paragraj^h :  "  There  are  other  virulent  diseases  Avhich 
appear  spontaneously  in  one  country  or  another,  such  as,  for  example, 
typhus  fever  in  camps.  Without  any  doubt  the  spores  of  the  mi- 
crobes which  give  rise  to  these  diseases  are  scattered  everywhere. 
Man  carries  them  in  himself,  perhaps  in  the  intestinal  canal,  without 
much  injury,  but  they  may  at  any  time  become  dangerous,  when 
their  virulence  becomes  progressively  increased  under  conditions  of 
overcrowding,  of  successive  reproduction  on  the  surface  of  a  wound, 
or  in  some  other  manner." 

The  opponents  of  the  autochthonous  theory  of  typhus  fever, 
whose  spokesman  is  Netter,  say  that  when  diseases  are  caused  b}- 
germs  which  exist  normally  in  the  natural  cavities  of  the  body,  these 
germs  are  frequently  found  there,  as  we  see,  for  example,  in  the  case 
of  pneumonia,  erysipelas,  etc.,  but  that  this  is  not  the  case  with 
typhus  fever,  which  made  its  appearance  recently  in  Paris  after  an 
absence  of  eighty  years. 

In  order  to  account  for  the  appearance  of  epidemic  typhus  fever 
in  prisons  where  it  had  not  previously  existed,  in  ships  after  long 
voyages,  or  in  other  places  where  it  had  not  before  been  observed,  it 
has  been  necessary  to  resort  to  one  of  two  explanations,  namely, 
either  a  diminution  of  resistance  of  the  individuals  who  are  attacked 
or  an  increase  in  the  virulence  of  the  pathogenic  germ.  It  is  evident 
that  all  the  causes  above  mentioned  act  by  lowering  the  power  of 
resistance  of  the  individual;  or  to  speak  with  greater  precision  in  the 
language  of  science,  they  prepare  a  favorable  soil  for  the  growth  of 
the  tyj)hus  germ.  As,  however,  it  sometimes  happens  that  there  are 
no  bad  conditions  existing  in  the  individual,  that  is  to  sa}-,  the  soil 
has  not  been  rendered  more  favorable  to  the  growth  of  the  germ, 
we  then  have  to  invoke  the  factor  of  augmented  virulence  of  the  germ. 
And  in  fact,  in  localities  where  typhus  fever  is  endemic,  as  through- 
out the  central  plateau  of  the  Mexican  republic,  this  disease  assumes 
an  epidemic  i>revalence  in  the  winter  season  when  rain  seldom  falls. 
This  increase  occurs  almost  simultaneously  in  Toluca,  Queretaro, 
Guanajuato,  Zacatecas,  San  Luis  Potosi,  Pachuca,  and  other  cities  of 
the  central  jilateau.  Graves"  makes  a  similar  observation  as  regards 
Ireland,  and  the  same  has  l)een  remarked  by  writers  in  other  countries 
in  which  tyi)]ms  fever  is  endemic. 

My  own  opinion  is  that  we  have  no  right  to  sacrifice  observed  and 
attested  facts  to  the  lack  of  a  satisfactory  explanation  of  their  causes; 
and  that  we  ought  to  cherish  the  hope  that  our  science,  as  it  pro- 
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gresses,  will  give  us  tlie  key,  wliich  at  present  is  not  in  our  posses- 
sion, that  will  enable  us  to  discover  the  primary  cause  of  typhus 
fever ;  and  we  must  content  ourselves  in  the  mean  while  with  noting 
the  facts  and  studying  the  secondary  causes. 

Bacteriology. 

Up  to  the  time  these  lines  are  written  the  pathogenic  microbe  of 
typhus  fever  has  not  been  discovered.  We  may  note,  however,  the 
attempts  that  have  been  made  in  this  direction.  Hlava,  of  Prague, 
has  described  very  minutely  a  streptobacillus  met  with  in  the  blood 
of  those  dead  of  typhus  fever,  Kasan  has  found  in  the  blood  of  the 
spleen  in  patients  with  typhus  fever  certain  rounded  bodies  with  fili- 
form prolongations  possessing  movement;  he  calls  them  Spiroclueta' 
exouthematica'.  He  has  found  them  quite  constantly  also  in  the  blood 
drawn  from  the  finger  tips.  Dubief  and  Bruhl  described  before  the 
Academy  of  Medicine  of  Paris  a  microorganism,  which  they  called 
Diplococcus  exaidhematicus,  found  by  them  in  the  blood  of  nine  typhus- 
fever  i^atients  during  the  small  epidemic  occurring  in  Paris  in  1892- 
93.  They  found  it  also  in  the  blood  in  six  bodies  of  those  dead  of 
typhus  fever,  and  in  the  mucus  of  the  nasal  fossfe,  the  pharynx,  and 
the  larynx.  Haushalter  and  Etienne,  however,  failed  to  detect  this 
bacillus. 

Le  Gendre  found  a  microbe  resembling  Eberth's  bacillus  in  the 
blood  of  a  typhus-fever  patient  during  life,  and  in  all  the  organs  after 
the  death  of  this  person.  Calmette  believes  that  the  microorganisms 
observed  in  the  blood  in  typhus  fever,  and  described  by  Hlava,  Babes, 
Combemale,  Bruhl,  and  Dubief  are  simply  forms  of  one  and  the  same 
bacillus  described  by  Calmette  himself,  by  Thoinot,  and  by  Lewa- 
schew. 

In  Mexico  the  investigations  made  by  N.  Ramirez  de  Arellano  and 
I.  Prieto  have  given  no  definite  results.  A  veterinary  practitioner, 
Jose  L.  Gomez,  as  the  result  of  a  series  of  investigations  in  the  lab- 
oratory of  the  Superior  Council  of  Health  of  Mexico,  has  come  to  the 
conclusion  that  the  microbe  which  produces  bovine  t3q:)hus  is  identi- 
cal with  that  of  typhus  fever  in  man. 

Geographical  Distribution. 

Typhus  fever  occurs  in  endemic  form  in  many  different  localities 
in  Great  Britain,  and  especially  in  Ireland ;  but  throughout  the  United 
Kingdom  it  is  manifestly  disappearing,  as  the  following  figures  show : 
In  Ireland  there  were  505  deaths  in  tLe  year  1885,  and  only  206  in 
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1891;  in  Scotland  in  1871  there  were  1,129  deaths,  but  in  1890  only 
77 ;  in  England  also  the  disease  has  markedly  decreased.  In  many 
provinces  of  Russia  tyjjhus  fever  exists  in  endemic  form.  It  is  also 
endemic  in  Austria-Hungary,  especially  in  Bohemia,  Moravia,  Sile- 
sia, and  Galicia.  The  disease  is  likewise  endemic  in  Germany,  es- 
pecially in  the  northern  joart.  In  Prussia  typhus  fever  is  gradualh' 
diminishing,  as  shown  by  the  following  figures:  In  1878  there  were 
2,720  cases;  this  number  fell  to  1,193  in  1880  and  to  174  in  1885. 
Typhus  fever  is  endemic  also  in  the  Province  of  Algarve  in  Portugal. 
In  Italy  the  diminution  in  the  mortality  of  the  disease  is  noteworthy  : 
in  the  year  1888  there  were  2,099  deaths  from  this  disease,  while  in 
1891  there  were  but  31.  In  France  t^^phus  fever  persists  endemically 
in  parts  of  Brittany.  As  we  have  above  remarked  it  reai^peared  in 
Paris  in  1893,  after  having  been  absent  eighty  years. 

In  Asia  typhus  fever  is  said  to  be  endemic  in  Persia  and  China. 
It  has  been  reported,  among  other  places  in  Africa,  in  Egypt,  and  we 
have  already  spoken  of  the  endemic  existing  in  the  mountainous  por- 
tion of  Algeria  and  of  the  epidemic  recrudescence  occurring  in  the 
years  1866-68. 

Coming  to  America,  the  frequent  communication  between  England 
and  Canada  brought  typhus  fever  to  Quebec  and  Montreal  on  various 
occasions  since  1820 ;  and  as  a  result  of  the  great  Irish  emigration  to 
the  United  States,  the  cities  of  Boston,  New  York,  Philadelphia,  and 
Baltimore  have  suffered  from  epidemics ;  but  neither  in  the  United 
States  nor  in  Canada  has  the  disease  taken  domicile  in  endemic  form. 

In  the  Mexican  republic,  as  we  have  already  remarked  several 
times,  typhus  fever  is  endemic,  and  it  will  be  interesting  to  con- 
sider briefly  its  geographical  distribution  in  this  countr3^  Of  the 
data  at  our  disposal  for  the  study  of  this  question,  we  will  mention 
only  those  of  Dr.  Ehrmann,  contained  in  a  very  interesting  communi- 
cation' ijresented  to  the  Academy  of  Medicine  of  Mexico  on  April  7th, 
1866.  They  were  the  result  of  his  own  observations  and  those  of  the 
surgeons  in  the  French  army  of  invasion;  it  is  upon  these  data  that 
I  shall  base  this  study. 

The  republic  of  Mexico,  as  is  well  known,  is  bounded  on  the  west 
by  the  Pacific  Ocean,  while  on  the  east  its  shores  are  bathed  by  the 
Gulf  of  Mexico.  From  each  coast  the  land  rises  gradually  so  as  to 
form  a  tableland,  which  we  have  frequently  referred  to  uuder  the  name 
of  the  central  plateau  of  Anahuac.  The  greater  part  of  this  tableland 
lies  at  an  elevation  of  over  two  thousand  metres  (about  six  thousand 
five  hundred  feet)  above  the  level  of  the  sea.  In  it  are  found  the  prin- 
cipal cities  of  the  interior  of  the  country,  where  the  population  is 
most  dense.    Now  in  all  this  region  typhus  fever  persists  endemically 
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and  presents  frequent  epidemic  recrudescences  of  which  we  have  al- 
ready spoken.  There  are  here  inore  than  twenty  cities  in  which  the 
disease  hardly  ever  absolutely  dies  out;  and  even  among  the  rural 
population  typhus  fever  occurs  quite  often  and  is  of  considerable 
gravity. 

Upon  the  slopes  of  the  Cordilleras,  and  embracing  the  central  zone 
on  the  east,  the  south,  and  the  west,  there  is  a  region  in  which  typhus 
fever  occurs  at  intervals  and  in  sporadic  form.  Ejiidemics  there  are 
rare  and  are  usually  imported.  This  zone  includes  the  parts  lying 
between  the  elevations  of  1,000  and  2,000  metres  (3,300  and  6,500 
feet)  above  the  level  of  the  sea.  Finally,  in  the  coast  region,  along 
the  shores  of  both  seas,  typhus  fever  is  extremely  rare. 

This  distribution  presents  a  singular  contrast  which  I  cannot  re- 
sist emphasizing.  Along  this  coast,  comprising  the  torrid  zone  of 
Mexico,  is  where  yellow  fever  exists  when  it  is  imported  from  Yera 
Cruz  or  from  the  northern  districts  of  the  peninsula  of  Yucatau,  the 
only  points  in  which  this  disease  is  endemic.  Yellow  fever  may  de- 
velop along  the  slopes  of  the  Cordilleras  up  to  an  elevation  of  one 
thousand  metres  above  the  level  of  the  sea,  but  has  never  invaded  the 
cities  of  the  central  plateau.  It  would  seem,  therefore,  that  the  germ 
of  yellow  fever,  whatever  it  may  be,  requires  for  its  development  cli- 
matic conditions,  the  opposite  of  those  which  the  typhus-fever  germ 
needs  for  its  development. 

The  fact  that  typhus  fever  assumes  the  endemic  form  in  Ireland, 
the  poverty'  and  sufferings  of  whose  inhabitants  are  well  known,  the 
similar  conditions  under  which  live  the  inhabitants  of  Silesia,  con- 
cerning which  Yirchow  has  spoken,  and  those  which  French  phy- 
sicians have  described  as  existing  in  Brittany  lead  us  to  believe  that 
insufficient  food,  want,  crowding  together  in  small  and  badly  venti- 
lated quarters,  and  i)hysical  depression  are  conditions  favorable  to 
the  growth  and  development  of  the  pathogenic  germ  of  typhus  fever. 
Similar  conditions  are  met  with  among  the  lower  classes  inhabiting 
the  poorest  quarters  of  large  cities,  and  also  among  people  who  have 
not  received  the  benefits  of  civilization  and  who,  through  ignorance 
and  poverty,  violate  the  most  elementary  rules  of  hygiene,  such  as  we 
see  among  the  Arab  tribes  in  Algeria  (the  Kabyles). 

I  shall  not  attempt  to  repeat  the  severe  criticism  to  which  each 
one  of  these  circumstances  that  I  have  just  mentioned  has  been  sub- 
jected, and  which  has  led  writers  on  tyjihus  fever  to  reject  as  causes  of 
the,  disease  all  except  overcrowding,  physical  and  mental  suffering, 
and  ignorance  of  the  laws  of  hygiene.  These  are  conditions  espe- 
cially favorable  for  the  development  and  epidemic  propagation,  but 
thev  do  not  cause  it. 
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Secondary  Causes. 

The  study  of  the  secoudary  causes  is  of  greatest  interest  and  should 
not  be  omitted  in  considering  the  etiology  of  tyi)lius  fever. 

Sex. — The  statistics  of  fever  hosijitals  in  London,  Dublin,  Edin- 
burgh, and  Stockholm  show  that  the  two  sexes  are  equally  exi)osed 
to  typhus  fever.  In  Mexico,  however,  more  women  than  men  are 
attacked  by  this  disease,  as  the  following  figures  show:  Of  8,581 
cases  of  typhus  fever  reported  to  the  Superior  Council  of  Health  from 
August,  1891,  to  the  end  of  December,  1897,  there  were  3,952  men  and 
4,629  women. 

Age. — As  regards  age  I  have  made  from  the  same  sources  the  fol- 
lowing table : 


Cases. 

Age. 

Males. 

Females. 

Total. 

Under  1  year 

1 

9 

85 

312 

1,162 

1,223 

939 

210 

11 

4 

7 

80 

351 

1,365 

1,326 

1,212 

267 

17 

5 

Fi'om    1  to    2  years 

16 

2  "     5     "      

165 

"       5  "  10     "      

663 

"     10  "'  20     "      

2,527 
2  549 

"     20  "  30     "      

"     30  "  50     " 

2,151 

477 

"     50  "  70     " 

"     70  "  90     "      

28 

Total 

3,952 

4,629 

8  581 

In  these  figures  we  see  that  the  disease  is  exceedingly  rare  in  the 
first  years  of  life ;  that  it  begins  to  occur  with  greater  frequency  be- 
tween the  ages  of  two  and  five  years ;  that  between  ten  and  twenty 
years  the  disease  occurs  with  four  times  greater  frequency  than  be- 
fore; that  the  morbidity  is  equally  great  between  twenty  and  thirty 
years ;  that  it  begins  to  decrease  between  thirty  and  fifty  ;  and  that  it 
falls  more  rapidly  between  the  ages  of  fifty  and  seventy  years,  and 
still  more  between  those  of  seventy  and  ninety.  It  should  be  noted, 
however,  that  the  number  of  inhabitants  between  seventy  and  ninety 
years  of  age  is  very  small  in  Mexico.  From  a  comparison  of  these 
figures  we  learn  that  the  jjeriod  of  life  most  subject  to  typhus  fever  is 
from  ten  to  fifty  years.  Dr.  Jimenez  draws  from  his  own  observa- 
tions the  conclusion  that  typhus  fever  is  most  frequent  between  the 
ages  of  twenty  and  forty  years,  a  conclusion  which  is  in  accord  with 
our  own  figures. 

Tyx)hus  fever  does  not  attack  recent  arrivals  in  a  region  where  it 
prevails  endemically  with  the  same  frequency  as  does  typhoid  fever. 
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This  same  Dr.  Jimenez,  in  an  analysis  of  one  liundred  and  sixteen 
cases,  found  onlj^  eleven  in  persons  who  had  arrived  in  Mexico  re- 
cently or  who  had  been  but  a  short  time  in  the  city. 

Many  European  writers  believe  that  typhus  fever  does  not  attack 
members  of  the  upper  classes,  and  the  experience  of  Mexican  phy- 
sicians shows  that  the  disease  is  more  frequent  among  the  very  poor, 
which  class  is,  as  elsewhere,  the  most  numerous ;  however,  the  dis- 
ease does  not  spare  altogether  the  upper  classes,  especially  during 
epidemic  periods. 

One  attack  of  tyi:>hus  fever  usually  confers  immunity,  but  this  is 
not  an  absolute  rule,  as  many  authors  have  stated;  I  myself  have 
records  of  numerous  cases  proving  this  fact.  Indeed  there  are  many 
accounts  of  second  attacks ;  I  remember,  among  others,  that  of  a  phy- 
sician who  had  charge  of  the  typhus-fever  patients  in  the  Hospital 
Juarez,  and  whom  I  saw  three  separate  times  suffering  from  typhus 
fever ;  another  case  which  I  saw  was  that  of  a  lady  who  died  while 
still  young  from  a  third  attack  of  typhus  fever. 

Seasons. — The  relation  of  season  to  the  prevalence  of  typhus  fever 
has  been  variously  stated  by  different  authors,  but  in  general  it  is 
held  that  the  disease  occurs  with  greatest  frequency  in  the  winter 
and  spring.  This  belief  is  confirmed  by  Hirsch's  tables.  Of  147 
epidemics  which  liave  prevailed  in  the  eastern  and  western  hemi- 
spheres in  temperate  and  cold  regions  and  in  which  a  record  has  been 
made  of  the  date  of  appearance  and  the  duration  of  the  epidemic,  30 
had  their  maximum  in  the  spring,  21  in  spring  and  summer,  19  in 
summer  and  autumn,  18  in  the  autumn  alone,  17  in  summer,  and  14 
in  the  autumn  and  winter,  while  they  have  ceased  in  summer  (verano) . 
The  endemic  in  Mexico  always  increases  in  winter  and  during  the  dry 
season  and  declines  as  the  rainy  season  comes  on.  In  the  City  of 
Mexico  the  rains  begin  in  June,  increase  during  Julj,  August,  and 
September,  and  decline  in  October. 

The  annexed  chart  will  give  a  more  precise  idea  of  the  months  in 
which  typhus  fever  has  usually  increased,  and  of  the  epidemic  which 
began  in  October,  1892,  and  continued  until  the  summer  of  1894, 
reaching  its  height  in  February,  March,  and  April,  1893.  In  this 
chart  the  number  of  deaths  during  each  month  for  the  eighteen  years 
is  marked  by  the  heavy  vertical  lines;  the  number  of  deaths  for  each 
year  is  joined  to  that  of  the  following  j^ear  by  the  continuous  lines ; 
and  the  number  of  deaths  from  all  causes  in  each  year  is  joined 
to  that  of  the  following  year  by  the  broken  lines.  As  we  see,  the 
endemic  remained  almost  stationary  from  1878  to  1882 ;  the  number 
of  deaths  from  typhus  fever  increased  during  the  years  1883-84 ;  de- 
creased slightly,  but  remained  almost  uniform  from  1885  to  1888 ;   it 
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rose  with  ex)iclemic  exacerbations  in  the  early  months  of  1889-90-91 ; 
and  in  1892  began  the  epidemic  which  decreased  a  little  up  to  Sep- 
tember of  that  year,  but  increased  in  October,  November,  and  Decem- 
ber. The  year  1893  was  marked  by  the  great  epidemic  which  attained 
its  maximum  in  February,  March,  and  April,  then  declining  rapidly 
to  December,  remaining  at  the  same  height  during  the  first  three 
months  of  1894,  returning  to  a  simple  endemic  condition  between 
June  and  December  of  that  year,  and  being  but  verj^  slightly  elevated 
during  the  year  1895. 

Most  European  writers  attribute  the  exacerbation  of  the  disease 
during  the  winter  months  to  the  fact  that  the  people  live  then  but  lit- 
tle in  the  open  air,  but  for  shelter  and  protection  against  the  cold  shut 
themselves  up  in  narrow  apartments,  badly  ventilated,  in  which  acci- 
dental crowding  takes  place.  This  is  not  the  cause  in  Mexico,  how- 
ever, since  the  air  is  mild  here;  there  is  scarcely  any  difference  in 
the  seasons,  and  the  mode  of  life  of  the  people  is  the  same  in  the 
winter  as  in  the  summer. 

Among  the  occasional  causes  I  should  note,  since  it  is  mentioned 
by  all  Mexican  writers,  the  fact  that  a  person  who  is  predisposed  to 
the  disease  often  acquires  it  after  having  been  wet  with  rain,  espe- 
cially if  this  happens  while  he  is  fatigued.  This  cause  is  noted  in 
two-fifths  of  the  cases  (Jimenez).  We  have  endeavored  to  determine 
practically  the  truth  of  this  assertion  of  Dr.  Jimenez,  and  to  this  end 
charged  the  sanitary  inspectors  to  make  inquiry  of  the  families  of  the 
typhus-fever  patients  whom  they  visited  in  the  discharge  of  their 
duties,  and  to  ascertain  the  cause  assigned  by  them  for  the  appear- 
ance of  the  disease  in  each  individual  instance.  I  have  tabulated  the 
data  so  obtained,  but  will  not  insert  the  table  here  since  it  contains 
much  that  is  of  no  special  interest  as  bearing  upon  the  question  which 
now  occupies  us.  I  will,  however,  extract  from  it  the  following  fig- 
ures: In  5,749  cases  in  which  inquiry  was  made  concerning  the  cause 
of  the  disease,  the  following  answers  were  obtained :  Contagion,  1,686 ; 
infection,  1,108;  catching  cold,  2,058;  a  wetting,  570 ;  exposure  to  the 
sun,  327.  These  figures  were  obtained  in  the  following  way  :  If  the 
patient  had  been  in  contact  with  one  or  more  persons  ill  with  typhus 
fever  shortly  before  he  himself  fell  ill  it  was  said  that  he  acquired  it 
by  contagion.  If  this  mode  of  transmission  was  not  evident,  if  in 
the  house  occujjied  by  the  patient  or  in  which  he  was  when  he  con- 
tracted the  disease,  the  water-closets  were  in  a  bad  condition  and  gave 
out  a  bad  odor,  or  if  the  drains  were  stopped  up,  or  if  from  anj^  other 
cause  there  was  an  accumulation  of  fecal  matter,  or  even  if  the  patient 
had  breathed  in  the  emanations  from  an  uncovered  drain,  or  from 
matters  which  had  been  taken  from  the  sewers  a,nd  exposed  to  the  air. 
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then  it  was  said  that  the  disease  was  acquired  through  infection.  We 
have  desired  to  retain  these  expressions  which  are  used  not  onl}^  by 
the  laity,  but  by  most  physicians  in  Mexico,  in  order  not  to  deprive 
the  results  of  this  investigation  of  their  character  of  originality,  in 
that  they  show  that  the  acquisition  of  typhus  fever  through  contact 
with  or  i:)roximity  to  the  sick  is  a  little  more  frequent  than  is  the 
other  mode,  which  we  have  called  infection.  Under  this  head,  with- 
out denying  that  contagion  may  sometimes  have  occurred  in  addition 
•  to  inhalation  of  the  gases  which  are  given  off  from  fecal  matters  in 
process  of  decomposition,  the  fact  is  simply  noted  that  the  person 
was  exposed  to  these  emanations.  The  number  of  cases  acquired 
through  contagion  was  1,686,  while  that  of  cases  through  infection 
was  1,108.  Imf)erfect  as  are  these  data,  they  nevertheless  possess 
much  interest,  and  when  this  method  of  collecting  them  shall  have 
been  perfected  thej  will  be  of  undoubted  utility  . 

The  number  of  cases  ascribed  to  catching  cold  was  2,058.  Here 
there  has  been  an  evident  confusion  as  to  the  causes  of  the  disease, 
for  the  laity  may  make  such  statements  according  to  their  own  obser- 
vation, free  from  all  i)reconceived  ideas ;  we,  in  analyzing  these  facts, 
regard  the  two  first  as  eflicient  causes,  that  is  to  say  true  causes  of 
typhus  fever,  while  the  third,  catching  cold,  is  merely  an  occasional 
cause.  There  is  no  antagonism  between  this  and  the  two  first  men- 
tioned, for  a  disease  contracted  through  contagion  maj^  have  cold  as 
an  occasional  cause.  A  cold  which  produces  sudden  disorder  in  the 
nervous  system  leaves  the  organism  momentarily  without  defence  and 
during  this  period  infection  occurs.  Catching  cold  through  a  drench- 
ing, as  by  a  sudden  shower,  for  example,  is  a  special  mode  of  catch- 
ing cold,  especially  if  it  occurs  after  exercise  in  the  sun  or  while  the 
person  is  fatigued.  This  will  explain  the  three  occasional  causes 
given  in  the  above  enumeration  under  the  name  of  catching  cold,  wet- 
ting, and  exposure  to  the  sun ;  these  three  together  give  a  total  of 
2,955  cases.  Thus  we  see  that  out  of  a  total  of  5,749  cases  of  typhus 
fever  it  was  stated  that  the  occasional  cause  was  catching  cold  in 
2,955,  that  is  to  say,  in  51.4  per  cent.  We  see  then  that  catching  cold 
is  a  well-established  occasional  cause  of  tj^^hus  fever,  and  this  is  a 
fact  which  has  an  important  bearing  on  prophylaxis. 

Pathological  Anatomy. 

About  the  middle  of  the  present  century  the  memorable  writings 
of  Louis,  Andral,  Bouillaud,  and  Chomel  sought  to  exj^lain  the  vari- 
ous pyrexias  by  the  facts  revealed  at  autopsy,  and  they  defined  per- 
fectly the  characters  of  typhoid  fever,  which  was  the  one  that  those 
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French  physicians  were  able  chiefly  to  observe  in  their  hospitals; 
but  our  clinicians  confounded  this  affection  with  typhus  fever,  believ- 
ing that  they  were  but  two  varieties  of  one  and  the  same  disease. 
Gerhard  of  Philadelphia  and  Shattuck  of  Boston  x^ublished  important 
works  upon  the  differential  diagnosis  of  these  two  diseases. 

Unaware  of  these  investigations,  a  distinguished  Mexican  clin- 
ician, of  whom  we  have  already  had  occasion  to  speak,  Dr.  Miguel 
F.  Jimenez,  devoted  himself  to  a  very  careful  study  of  the  j)athologi- 
cal  anatomy  of  typhus  fever,  as  a  result  of  which  he  was  enabled  to 
demonstrate  that  the  anatomical  lesions  of  the  fever  observed  in  Mex- 
ico were  different  from  those  of  typhoid  fever.  ^ 

Nervous  System.  —  In  the  cerebral  meninges  we  find  a  very  marked 
congestion  of  the  pia,  extending  sometimes  to  the  choroid  plexus, 
producing  in  it  sanguineous  infiltrations  in  the  interstices  of  the  cellu- 
lar tissue.  There  is  always  found  a  subarachnoid  effusion,  some- 
times turbid,  at  other  times  transijarent,  sometimes  reddish,  and 
again  yellowish;  in  some  or  all  of  the  cerebral  ventricles  there  is  a 
serous  effusion,  usually  clear,  but  occasionally  sanguinolent.  On 
section  of  the  cerebral  substance  the  white  surface  is  found  to  be 
dotted  with  numerous  red  points  which  are  seen  to  be  minute  drops 
of  blood. 

In  the  sinnal  meninges  we  always  find  injection  of  the  pia  with 
subarachnoid  effusion. 

These  findings  are  not  the  result  of  cadaveric  hyi^ostasis,  since  they 
are  not  always  in  the  most  dependent  parts  and  since  they  are  also 
found  at  autopsies  made  a  very  few  hours  after  death.  They  cannot 
be  attributed  to  asphyxia,  since  typhus-fever  patients  do  not  die  as- 
phyxiated. Finally,  they  do  not  present  the  characters  peculiar  to 
meningoencephalitis. 

The  respiratory  apparatus  i)resents  constant  lesions.  In  almost 
every  case  we  find  congestion  of  the  posterior  portion  of  the  lungs, 
which  is  to  be  distinguished  from  hyj)ostatic  congestion  and  resem- 
bles more  exactly  the  condition  which  has  been  called  splenization  by 
the  French;  the  lung  has  lost  its  elasticity,  contains  little  or  no  air, 
does  not  crepitate  when  squeezed,  and  the  liquid  thas  expressed  is 
not  frothy.  In  seven  out  of  twenty-one  cases  there  was  more  or  less 
extensive  pneumonia  present.  It  is  very  rare  to  find  evidences  of 
pleurisy ;  the  effusion,  when  it  exists,  is  serous  and  limpid. 

The  nasal  fossae  and  the  pharynx  are  dry  and  red.  The  trachea 
and  bronchial  tubes  are  of  a  very  dark  coh^r,  the  lining  membrane  is 
notably  softened  and  covered  with  adherent  mucus. 

In  all  autopsical  refiorts  more  or  less  explicit  mention  is  made  of 
the  condition  of  the  hea;rt.  The  endocardium  is  frequently  reddened. 
Vol.  XV.— 18 


274  LICEAGA — TYPHXrS  FEVER. 

The  myocardium  is  flaccid  and  appears  withered  and  shrunken,  and 
we  frequently  find  evidences  of  myocarditis. 

The  Blood. — As  at  the  time  when  these  first  observations  were 
made  recourse  was  had  more  frequently  than  now  to  venesection,  it 
wars  possible  to  study  the  condition  of  the  blood  during  the  life  of 
the  patient.  In  the  observations  which  Dr.  Jimenez  made  the  blood 
was  stated  to  be  fluid  and  with  but  little  tendency  to  coagulation ;  it 
resembled  in  some  cases  "  a  watery  fluid  holding  in  suspension  a  very 
fine  powder  of  a  dark  red  color,"  in  other  cases  it  resembled  "the 
blood  of  a  scorbutic  patient,"  and  at  another  time  "  serum  mixed  with 
snuff." 

An  accident  which  has  been  observed  in  Mexico  is  gangrene  of  the 
lower  extremities,  following  thrombosis  of  the  main  arteries.  Phle- 
bitis of  the  lower  extremities  has  been  noted  a  number  of  times. 
Cicatrices  are  sometimes  observed  over  the  sacrum  and  at  other  jilaces 
where  pressure  occurs. 

Microscopical  examination  shows  in  the  heart,  muscles,  kidneys, 
and  liver  changes  analogous  to  those  occurring  in  other  fevers,  es- 
pecially in  typhoid. 

The  stomach  is  sometimes  reddened,  either  in  disseminated  points 
or  over  a  large  area  of  the  splenic  extremity.  The  rest  of  the  mucous 
membrane  is  of  a  slate  color ;  sometimes  there  are  ecchymoses  and  a 
more  or  less  extensive  softening. 

The  infesfinal  lesioDS  are  of  great  interest,  for  they  have  served 
more  particularh-  to  distinguish  typhus  from  typhoid  fever.  In  the 
latter  disease  Peyer's  plaques  are  enlarged,  hardened,  or  ulcerated, 
the  ulcer  frequently  involving  all  the  coats  of  the  intestine  and  some- 
times resulting  in  j)erforation,  with  consequent  x^eritonitis  from  effu- 
sion of  fecal  matter  into  the  peritoneal  cavity.  The  ulcers  are  also 
the  cause  of  the  intestinal  hemorrhages,  which  aggravate  so  greatl}' 
the  prognosis  of  typhoid  fever.  In  typhus  fever  nothing  of  this  sort 
is  observed.  Usually  there  is  injection  of  the  mucous  membrane  in 
the  form  of  branching  lines.  Jimenez  observed  in  the  lower  portions 
of  the  small  intestine  spots  of  a  grajdsh  color  and  of  oval  shape,  and 
the  more  often  confluent  the  nearer  they  were  to  the  csecum.  This 
observer  likened  their  appearance  sometimes  to  that  of  wet  parch- 
ment, at  other  times  to  that  of  the  not  too  recently  shaven  chin,  and 
believed  that  they  were  formed  of  a  large  number  of  pyramidal  gran- 
ulations. They  were  neither  hard  nor  raised  above  the  surface  nor 
were  they  ever  the  seat  of  ulceration.  They  were  thus  easily  to  be 
distinguished  from  the  lesions  of  typhoid  fever,  which  we  have  just 
described. 

Another  change  which  is  commonly  met  with  is  in  the  isolated 
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follicles  of  tlie  small  intestine,  but  these  lesions  are  never  of  tlie  size 
or  consistence  nor  have  they  any  other  of  the  characteristics  of  ty- 
X)hoicl  lesions. 

The  mesenteric  glands  are  swollen  and  more  or  less  congested,  but 
never  present  any  signs  of  inflammation  or  of  suppuration,  as  we  see 
commonly  in  typhoid  fever. 

Incubation. 

The  time  that  elapses  between  the  moment  that  one  is  exposed  to 
the  contagion  of  typhus  fever  and  that  at  which  the  disease  begins  is 
called  the  period  of  incubation.  This  period  varies  with  the  degree 
of  virulence  of  the  germ,  that  is  to  say,  the  vitality  of  the  seed,  and 
according  to  the  condition  of  receptivity  of  the  organism,  that  is  to 
say,  the  richness  of  the  soil.  This  explains  the  differences  in  the 
statements  of  certain  observers  of  equal  authority  and  credibility, 
such  as  Murchison  in  London,  Theurkauff  in  Gottingen,  Yirchow  in 
Berlin,  Rosenstein  in  Groningeu,  Behse  in  Dorpat,  and  the  Mexican 
physicians.  The  average  duration  is  twelve  days,  but  as  I  have 
already  shown  it  may  be  much  less.  Murchison  declares  that  the 
duration  of  the  period  of  incubation  was  five  days  when  he  himself 
contracted  the  disease.  I  have  previously  mentioned  a  case  in  which 
the  period  was  three  days,  and  I  have  other  well-authenticated  re- 
ports of  cases  in  which  it  was  even  less,  and  in  one  instance  the  onset 
of  the  disease  may  be  said  to  have  instantaneously  followed  exjDosure. 
The  duration  may  be  greater  than  the  average  just  stated,  even  up  to 
twenty  days.  In  the  ships  which  brought  back  the  soldiers,  both  the 
well  and  invalided,  from  the  Crimea,  instances  were  noted  in  which 
twenty,  fifty,  and  even  sixty  days  had  passed  after  the  last  exposure 
to  typhus  before  the  disease  appeared.  As  very  many  persons  were 
attacked  simultaneously,  no  cases  being  noted  i)reviously,  it  could 
not  be  maintained  that  the  germs  of  the  disease  had  been  preserved 
by  transmission  through  a  number  of  successive  cases. 

When  the  microbe  of  typhus  fever  shall  have  been  discovered, 
many  of  these  uncertainties  will  be  explained,  but  at  present  we  must 
content  ourselves  with  one  of  two  explanations.  The  first  of  these  is 
that  the  germ  was  carried  by  the  soldiers  themselves,  but  remained 
innocuous  until  a  change  in  the  condition  of  the  individual  converted 
the  soil  into  a  fit  medium  for  the  evolution  of  the  microbe.  Take,  for 
example,  the  64th  liegirnent  which  embarked  at  Balaklava  on  April 
29th;  it  arrived  at  Marseilles  on  May  10th,  and  at  Villefranche  by 
rail  on  the  12th ;  on  the  16th  it  reached  Chalon-sur-Saone,  where  it 
was  detained  four  days  by  a  flood ;    on  May  24th  the  first  case  of 
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typhus  fever  was  declared,  and  other  cases  quickly  followed.  It  is 
]30ssible  that  the  soldiers  brought  the  germ  with  them,  and  while 
they  travelled  in  ship  or  by  rail  they  felt  no  effects  from  it ;  but  when 
they  began  to  march  on  foot,  suffering  fatigue,  and  especially  when 
they  were  drenched  with  rain,  the  organism  became  converted  into  a 
favorable  soil  for  the  development  of  the  microbe. 

Another  explanation  is  offered  of  those  cases  in  which  persons 
who  have  been  exposed  to  the  contagion  of  typhus  fever  have  not  con- 
tracted the  disease  themselves  but  have  communicated  it  to  others. 
The  explanation  is  that  the  germ  may  be  transported  in  the  clothing 
and  may  preserve  its  virulence  for  a  long  period.  In  support  of  this 
theory  we  may  recall  the  case  above  related  in  which  some  under- 
clothes, which  had  been  used  by  a  patient  with  typhus  fever,  were 
kept  for  eight  months  and  then  infected  the  two  sisters  of  the  patient 
who  began  to  wear  them  after  this  period. 

I  believe,  therefore,  that  these  cases  of  seemingly  very  prolonged 
incubation  are  really  not  such,  but  may  be  explained  in  the  way  above 
indicated. 

Symptoms. 

The  symptoms  of  typhus  fever  are  similar  to  those  of  any  other 
infectious  disease,  but  they  group  themselves  in  such  a  fashion,  suc- 
ceed each  other  in  such  an  order,  and  appear  usually  at  such  j^recise 
l)eriods  that  they  give  to  the  affection  a  special  physiognomy  which 
serves  to  distinguish  it  clinically  from  all  other  diseases. 

The  invasion  is  sudden,  without  prodromes.  The  disease  begins 
ordinarily  with  a  chill,  followed  by  pain  in  the  head,  lassitude,  mus- 
cular fatigue,  and  general  malaise.  The  temperature  rises  rapidly, 
reaching  39°  or  40°  C.  (102.2°  or  104°  F.),  and  remains  there  with 
slight  oscillations.  The  i^atient  soon  feels  unable  to  work,  and  grad- 
ually experiences  difficulty  in  standing  or  sitting  erect  by  reason  of 
the  vertigo;  then  follow  rapidity  of  pulse,  heat  of  the  skin,  dryness 
of  the  mouth,  thirst,  anorexia,  dark  colored  and  scanty  urine,  and  all 
the  array  of  symptoms  which  always  accompany  high  fever.  Con- 
stipation occurs  in  nine-tenths  of  all  cases  (Jimenez).  Insomnia  is 
an  early  symptom  and  persists  for  many  days.  The  first  four  days 
of  the  disease  are  characterized  bj  the  symptoms  of  intense  fever 
among  which  cephalalgia,  insomnia,  vertigo,  and  muscular  fatigue 
predominate.  One  episode  only  interrupts  the  uniformity  of  the 
symptoms,  and  that  is  epistaxis  which  appears  on  the  third  day.  On 
the  fifth  day  ax)pears  an  eruption  on  the  skin,  which  stamps  the  dis- 
ease with  a  special  seal.  Small  spots  of  a  reddish  color,  more  or  less 
dusky,  come  out  first  on  the  chest,  then  on  the  back,  and  finally  on 
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the  upi)er  and  lower  extremities.  The  first  day  these  are  usually  few 
in  number  and  not  very  consi)icuous,  but  from  the  following  da.)-  they 
increase  in  number  and  become  more  deeply  colored;  they  disai)ijear 
on  pressure  by  the  finger.  On  the  succeeding  days  they  grow  more 
and  more  dark  in  color,  and  finally  do  not  disappear  under  pressure ; 
the  eruiotiou  has  become  petechial  in  character. 

The  disease  is  now  characteristic  in  its  appearance.  The  symp- 
toms become  daily  more  marked.  The  patient  exhales  a  bad  odor, 
the  skin  is  hot,  the  face  is  red,  the  conjunctivae  are  injected,  the  j^a- 
tient  has  diificulty  in  opening  his  eyes,  the  face  is  slightly  swollen, 
and  in  general  the  exi)ression  is  dull  and  stupid,  resembling  that  of  a 
drunken  man  (Jimenez) .  The  headache,  always  very  intense,  persists 
up  to  the  eighth  day,  and  then  begins  the  peculiar  delirium  of  typhus 
fever ;  the  lips  move  as  if  the  i^atient  were  speaking  in  a  low  voice  or 
were  talking  to  himself;  if  he  is  spoken  to  his  attention  is  attracted, 
but  perception  is  slow,  although  the  patient  will  answer  correctly  the 
questions  that  are  put  to  him.  Now  he  begins  to  suffer  from  deaf- 
ness and  noises  in  the  ears,  and  from  a  trembling  in  the  limbs;  he 
becomes  giddy  if  only  he  attempts  to  move  in  the  bed  or  to  raise  his 
head.  At  this  time  also  is  noticed  a  tendency  to  remain  in  the  dorsal 
decubitus.  As  time  goes  on,  in  the  course  of  the  second  week,  the 
morbid  picture  becomes  more  marked;  the  scene  does  not  change,  but 
the  symptoms  all  become  aggravated.  A  heaviness  and  weight  in  the 
head  succeed  the  cephalalgia,  the  delirium  is  more  intense,  and  the 
insomnia  j^ersists.  The  patient  lies  upon  his  back,  with  the  mouth 
half  open,  the  lips  separated,  the  teeth  dry  and  covered  with  sordes, 
the  tongue  dry,  blackish,  and  hard,  like  a  parrot's.  The  abdomen 
is  tense  and  slightly  tympanitic,  and  constipation  persists.  The 
bladder  becomes  paralyzed  and  the  urine  gradually  distends  it  until 
it  has  reached  the  limit  of  its  elasticity,  and  then  if  the  situation 
is  not  relieved  by  the  use  of  the  catheter,  the  sphincter  relaxes,  and 
the  urine  dribbles  away  without  the  patient's  knowledge.  If,  as 
sometimes  happens,  diarrhoea  sets  in  towards  the  end  of  the  disease, 
the  fseces  are  passed  involuntarily  and  unconsciously.  As  the  days 
go  on  the  skin  becomes  almost  wholly  discolored  with  the  eruption, 
the  face  grows  livid,  the  nostrils  are  dry  and  scurfy ;  the  pulse  is  fre- 
quent and  small,  and  at  times  intermittent;  the  temperature  rises 
still  higher,  carphologia  sets  in,  and  the  drowsiness  may  go  on  to 
coma. 

If  the  attack  is  to  terminate  fatally  all  the  symptoms  increase  in 
severity,  and  the  patient  dies  exhausted,  if  the  disease  is  of  the  ady- 
namic form ;  or  with  agitation  and  more  or  less  furious  delirium,  if 
the  affection  has  assumed  the  ataxic  form. 
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If  recovery  is  to  take  jjlace,  tlie  temperature  falls  rapidly  from  the 
fourteenth,  day ;  sleep  comes  to  the  patient,  and  upon  awakening  he 
feels  refreshed  as  if  he  had  really  slept  for  a  long  time.  In  place  of 
the  indifference  to  all  his  surroundings,  which  had  hitherto  character- 
ized the  patient,  succeeds  an  interest  in  knowing  what  has  happened. 
The  mouth  becomes  moist,  the  tongue  cleans,  appetite  returns,  and 
thirst  diminishes.  If  the  eruption  has  not  already  become  paler,  it 
now  begins  to  lose  its  color,  the  petechiae  fade,  and  the  skin  becomes 
soft  and  moist.  The  pulse  diminishes  in  frequencj^  and  gradually 
regains  its  former  strength  and  fulness.  The  deafness  and  a  certain 
degree  of  stupefaction  still  continue,  but  the  alarming  nervous  symp- 
toms disappear,  a  sense  of  muscular  fatigue,  slowness  in  movement, 
and  great  debility  alone  persisting.  Recovery  is  much  more  rapid 
than  in  many  other  infectious  diseases,  i^rovided  the  attack  has  not 
been  of  unusual  severity  or  of  \erj  long  duration. 

This  is  the  jiicture  of  typhus  fever  as  it  occurs  in  the  city  of  Mex- 
ico. The  disease  presents  the  aspect  of  an  infection  but  with  certain 
characteristics  peculiar  to  it,  such  as  the  sudden  onset,  the  initial 
chill,  bleeding  from  the  nose  on  the  third  day,  the  characteristic 
eruption  on  the  fifth  day,  the  predominance  and  the  precocity  of  the 
cerebral  symptoms,  the  frequent  presence  of  constipation,  and  the 
cj'clic  march  of  the  disease. 

We  will  now  stud}^  each  of  the  symijtoms  in  detail,  noting  the 
modifications  which  it  may  undergo. 

Invasion. — We  have  said  that  typhus  fever  begins  usually  in  the 
midst  of  health  with  a  more  or  less  intense  initial  chill.  This  is  the 
rule  established  by  the  study  of  one  hundred  and  three  cases  in  which 
Jimenez  was  able  to  inform  himself  concerning  the  commencement  of 
the  attack, '  although  there  are  other  cases  on  record  in  which  the  dis- 
ease began  during  the  course  of  a  bronchitis,  of  a  gastrointestinal 
affection,  or  more  commonly  of  intermittent  fever. 

In  the  early  days  of  the  attack  the  fever  may  present  remissions 
or  even  intermissions.  These  may  be  explained  by  an  individual  pe- 
culiarity or  b}^  association  with  malaria  which  is  very  frequently  ob- 
served in  Mexico. 

Headache.— In  the  one  hundred  and  forty -seven  cases  which  form 
the  first  series  studied  by  Jimenez  this  symptom  was  not  absent  in  a 
single  instance,  and  it  has  never  failed  in  any  of  the  cases  which  I 
have  observed.  It  is  located  usually  in  the  frontal,  sui^raorbital,  and 
temporal  regions  and  in  the  eyeballs.  In  cases  in  which  it  has  been 
possible  to  determine  with  accuracy  the  duration  of  this  headache  it 
has  usually  been  found  to  be  eight  days.  The  pain  in  most  cases  is 
so  severe  as  to  form  the  jjatient's  chief  complaint. 
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Epistaxis. — We  have  constantly  observed  this  sjmptom  on  the 
third  day  in  cases  in  which  the  exact  beginning  of  the  disease  has 
been  known,  but  as  other  observers  have  met  with  it  on  the  fourth  or 
fifth  day  or  even  later  I  must  admit  that  it  may  occur  at  that  time. 
The  bleeding  from  the  nose  may  recur  two  or  three  times  in  the 
course  of  the  disease.  Sometimes  there  may  be  only  a  few  drops  of 
blood  and  it  is  necessary  to  be  aware  of  this  fact,  since  ignorance  of 
it  may  lead  to  error ;  many  patients  of  whom  I  have  inquired  whether 
there  has  been  any  nose-bleed  have  replied  in  the  negative,  although 
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at  the  very  time  I  noticed  one  or  two  drops  on  the  pillow  or  sheet. 
At  other  times  the  hemorrhage  may  be  very  profuse  and  in  one  case 
noted  by  Jimenez  it  was  the  cause  of  death. 

Fever. — This  resembles,  as  I  have  already  said,  the  pyrexia  of 
other  grave  infectious  diseases,  but  it  is  peculiar  in  that  it  rises 
rapidly  from  the  very  onset  of  the  disease.  After  it  has  reached 
about  40°  C.  (104°  F.)  it  remains  at  this  height  with  slight  oscilla- 
tions above  and  below  it.  When  it  begins  to  decline  its  fall  is  rapid, 
but  not  so  rapid  as  was  generally  believed  before  the  use  of  the  ther- 
mometer enabled  us  to  appreciate  its  exact  course.  In  cases  of  favor- 
able termination,  the  temperature  begins  to  fall  between  the  ninth  and 
eleventh  or  twelfth  clays;  exceptionally  the  fall  begins  earlier,  or, 
more  commonly,  on  the  thirteenth  day  or  later  (Jimenez).  In  the 
majority  of  the  cases  which  I  have  observed  defervescence  began  on 
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tlie  fourteentti  day.     Wlieu  the  fever* lasts  more  tlian  fourteen  days  its 
descent  is  more  rapid.     Tlie  accompanying  cliarts,  for  all  except  the 
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first  of  which  I  am  indebted  to  Dr.  J.  M.  Lugo  Hidalgo,  will  give  an 
idea  of  the  usual  course  of  the  temperature. 
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No.  1  is  that  of  a  medical  studeut  in  the  last  year  of  liis  study, 
vigorous  and  in  good  liealtli,  in  whom  the  temijerature  could  be  taken 
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every  two  hours.     It  presents  the  following  peculiarities :    On  the 
morning  of  the  second  day  there  was  a  very  marked  remission,  which 
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led  US  to  tliink  of  intermittent  fever;   on  the  morning  of  tlie  fourth 
day  the  remission  was  so  marked  that  the  patient  believed  that  he 
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was  well  and  did  not  use  the  thermometer,  for  which  reason  there  is 
an  interrujjtion  in  the  tracing.     It  is  to  be  noted  that  when  the  ther- 
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mometer  marked  40°  C.  the  attending  physician  i^rescribed  15  to  20 
cgm.  (2:1^  to  3  grains)  of  antipyrin. 
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Chart  No.  2  is  that  of  a  woman,  forty  years  old,  of  good  constitu- 
tion, who  suffered  from  the  ataxo-adynamic  form  of  typhus  fever. 
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This  tracing  represents  one  of  tlie  frequent  types  of  the  temperature 
curve  of  typhus  fever. 

No.  3  is  that  of  a  woman,  fifty-three  years  old,  with  a  mild  ataxo- 
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adynamic  form.     There  was  an  exacerbation  on  the  eleventh  day  and 
from  that  time  the  fall  of  temjDerature  began. 
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No.  4  is  tliat  of  a  young  mau,  twenty-one  years  old,  healthy,  but 
of  the  lymphatic  constitution;  he  suffered  from  the  adynamic  form 
of  typhus  fever;  the  fall  began  on  the  ninth  day. 

No.  5  is  that  of  a  woman,  fifty  years  old,  of  good  constitution, 
suffering  from  the  adynamic  form. 

No.  6  is  a  type  of  the  temperature  curve  of  benign  typhus ;  it  is 
that  of  a  woman,  twenty-eight-  years  old,  of  moderately  good  consti- 
tution and  lymi)hatic.  In  all  these  cases  the  disease  terminated  in 
recovery.  The  two  following  charts  are  those  of  fatal  cases  of  tyjjhus 
fever. 

No.  7  is  that  of  a  woman,  sixty-seven  years  old,  of  bad  constitu- 
tion, and  alcoholic;  she  suffered  from  a  very  severe  attack  of  the 
adynamic  form,  and  died  on  the  fourteenth  day. 

No.  8  is  that  of  a  woman,  fifty-nine  years  old,  of  poor  constitution, 
physically  and  mentally  depressed;    she  died  on  the  twentieth  day. 
These  two  charts  show  also  the  grave  course  that  typhus  fever  fol- 
lows in  persons  advanced  in  years,  in  whom  death  is  the  most  fre 
quent  termination  of  the  disease. 

In  contrast  with  these  two,  Chart  No.  9  is  that  of  a  young  man, 
fifteen  years  old,  of  good  constitution,  who  passed  through  an  attack 
of  benign  typhus,  terminating  on  the  thirteenth  day. 

No.  10  is  that  of  a  child,  ten  years  old,  of  lymphatic  constitution, 
in  whom  the  disease  took  the  adynamic  form. 

No.  11  is  that  of  a  child  of  eight  years,  of  good  constitution. 
This  attack  of  typhus  fever  terminated  in  recovery  on  the  fourteenth 
day.  In  these  cases  the  disease  terminated  in  recovery,  which  is 
most  frequently  the  case  in  children. 

Pulse. — The  frequency  of  the  pulse  in  typhus  fever  is  almost 
always  in  direct  relation  with  the  temperature  and  with  the  frequency 
of  respiration,  but  if  the  respiratory  organs  become  involved,  this 
ratio  as  regards  the  resiDiration  is  altered.  The  ratio  between  the 
temperature  and  the  x)ulse  rate  is  modified  also  when  there  is  a  com- 
plication affecting  the  circulatory  apparatus,  especially  the  heart. 
Such  a  disproportion  is  a  sign  of  bad  omen.  Intermittency,  irregu- 
larity, and  smallness  of  the  pulse  possess  the  same  signification  as 
they  do  in  diseases  of  the  circulatory  apparatus,  but  they  are  all 
signs  of  greater  gravity  of  the  attack. 

Exanthern.  — The  eruption  on  the  skin  appears  always  on  the  fifth 
day,  according  to  my  observations,  but  other  physicians  have  noted 
its  a])])earance  on  other  days  from  the  fourth  to  the  seventh.  Mur- 
chison  noted  it  on  the  fourth  and  fifth  days,  Jimenez  from  the  fourth 
on,  but  ]iever  later  than  the  eleventh,  and  Terres  on  the  sixth  day. 
Jimenez  never  found  it  absent  in  any  of  his  observations.     Murclii- 
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SOU  failed  to  discover  it  iu  fifty-five  cases  out  of  two  tliousaud  four 
huudred  aud  uiuety  studied  by  liim. 

The  erujitiou  begius  ou  the  chest  aud  abdomeu,  accordiug  to  Ber- 
ruecos  most  frequeutly  ou  the  shoulder ;  it  extends,  as  we  have  said, 
over  the  rest  of  the  body  aud  theu  over  the  upper  aud  lower  extremities. 
It  is  ordiuarily  uot  very  abundant  ou  the  first  day  of  its  appearance, 
but  becomes  confluent  ou  the  following  days  and  sometimes  covers 
almost  the  entire  body.  It  appears  sometimes  as  wheals  but  more 
often  as  patches,  resembling  those  of  measles.  In  color  it  varies  from 
pink  to  wine  red.  At  first  it  disappears  like  all  the  exanthemata 
under  pressure  of  the  finger ;  later  there  appears  in  its  centre  a  point 
of  more  dusky  hue  which  does  not  disapi:)ear  under  pressure,  and 
finally  the  Avhole  patch  acquires  this  character,  the  eruption  becom- 
ing petechial  in  its  nature.  In  certain  grave  cases  the  exanthem  is 
petechial  from  the  beginning,  while  in  other  cases  the  eruption  does 
not  assume  a  j)etechial  character  at  anj  time  during  the  course  of 
the  disease. 

Jimenez  marked  certain  of  the  patches  with  nitrate  of  silver,  aud 
iu  this  way  was  able  to  determine  the  duration  of  each  crop  to  be 
from  six  to  ten  days. 

During  convalescence  there  is  a  furfuraceous  desquamation  follow- 
ing the  eruption,  as  I  have  observed  iu  a  multitude  of  cases,  although 
Jimenez  asserts  that  he  has  not  seen  it. 

]\^ervoi(s  Sy)npto)iis.—l  have  remarked  above  that  the  symptoms 
ou  the  part  of  the  nervous  system  are  distinguished  b^'  their  precocity 
and  their  constancy.  I  have  spoken  of  cephalalgia  and  insomnia. 
The  latter  is  almost  constant,  very  diflicult  to  overcome,  and  usually 
lasts  throughout  the  whole  course  of  the  disease.  Hy])era3sthesia  of 
the  skin  is  frequent  and  marked,  and  begins  as  early  as  do  the  muscu- 
lar pains.  Vertigo  is  also  very  constant  aud  very  precocious,  aud 
appears,  as  I  have  said,  when  the  patient  attempts  to  stand  on  his 
feet,  to  sit  up  in  bed,  or  even  to  raise  his  head.  Stupor  is  most  charac- 
teristic of  the  disease,  and,  indeed,  it  is  to  this  symptom  that  typhus 
fever  owes  its  name,  this  word  {rTxfo^')  being  employed  iu  ancient 
medicine  to  designate  stupor.  The  term  embraces  a  number  of  the 
symptoms  which  we  have  already  meutioned,  such  as  somnolence,  a 
dull  expression,  weight  in  the  head,  aud  stupidity,  all  of  which  are 
always  present.  The  intelligence  becomes  gradually  more  and  more 
dimmed,  perception  is  slow,  replies  to  questions,  although  given,  are 
tardy,  the  memory  is  gradually  lost,  and  the  patients  cannot  tell  what 
the  day  of  the  week  is  nor  the  month.  It  seems  to  be  a  labor  to  them 
to  think.  But  in  contrast  to  their  indifference  to  their  surroundings 
and  the  slowness  of  external  perceptions,  the  internal  activity  is  very 


S-YMPTOMS.  287 

marked;  the  iiatient  is  sometimes  delirious  from  the  first  days  of  the 
disease  and  is  almost  constantly  so  in  the  second  week. 

This  delirium  demands  a  few  words ;  it  is  the  expression  of  this 
interior  activity  of  which  we  have  just  spoken.  Sometimes  it  is  what 
the  French  have  called  typhomania :  the  patient  speaks  incessantly 
in  a  low  voice  or  between  his  teeth,  scarcely  moving  his  lips ;  if  his 
attention  is  attracted,  he  awakes,  answers  more  or  less  unwillingly, 
and  then  renews  his  soliloquy.  At  other  times  the  delirium  concerns 
itself  with  the  business  of  the  patient,  his  inclinations,  or  his  habitual 
preoccupations ;  he  attempts  to  go  to  his  work,  to  his  office,  to  fulfil 
a  commission  with  which  he  had  been  charged,  or  to  consult  on  busi- 
ness matters ;  he  rises  up  in  bed,  looks  about  for  his  clothes,  some- 
times he  even  gets  out  of  bed  and  walks  a  few  steps,  but  falls  worn 
out  with  excessive  fatigue,  which  is  even  out  of  proportion  to  his  ac- 
tual debility.  The  delirium  may  be  furious  in  character;  the  patients 
are  agitated,  they  struggle  and  make  an  exhibition  of  strength  of  which 
we  did  not  believe  them  caj)able.  It  is  usually  in  the  ataxic  type  of 
the  disease,  in  young  and  vigorous  patients  and  in  alcoholics,  that 
the  delirium  assumes  this  form.  In  the  alcoholics  we  may  see  true 
delirium  tremens. 

The  vacillating  movements,  the  trembling  of  the  limbs,  the  car- 
phologia,  the  paralysis  of  the  bladder  with  involuntary  micturition, 
and  also  the  involuntary  discharges  from  the  bowels  are  frequent  and 
grave  symptoms. 

The  somnolence  and  stupor  may  merge  into  coma.  The  signs  of 
adynamia,  when  this  is  the  form  the  disease  assumes,  go  on  increas- 
ing during  the  course  of  the  malady  until  the  patient's  strength  is 
exhausted. 

In  the  final  stage  of  typhus  fever  symptoms  of  involvement  of  the 
great  sympathetic  are  added  to  those  referable  to  the  central  nervous 
system. 

Digestive  Apparatus. — We  have  already  said  that  the  symptoms 
on  the  part  of  the  digestive  organs  present  nothing  characteristic,  if 
we  except  the  constipation  which  is  observed  in  nine-tenths  of  the 
cases ;  in  the  remaining  tenth  of  the  cases  we  find  involuntary  evacu- 
ations or  diarrhcBa,  which  latter  may  sometimes  be  very  profuse. 
Meteorism  is  observed  during  the  second  week  or  even  earlier,  if  care 
has  not  been  taken  to  evacuate  the  bowels. 

Cardiovascular  Apparatus. — Typhus  fever,  like  all  the  infectious 
diseases,  gives  occasion  to  secondary  infection  of  various  organs. 
We  have  mentioned  in  the  section  on  pathological  anatomy  the  fre- 
quency of  changes  in  the  endocardium,  the  myocardium,  and  the 
large  vessels.     The  symptoms  of  myocarditis  are  the  same  as  thos 
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of  tliis  maladj^  wlien  it  occurs  in  the  course  of  other  infections  dis- 
eases, and  we  have  mentioned  above  the  changes  which  the  pulse  may 
present  in  such  cases.  The  symptoms  of  disease  of  the  circulatory 
apparatus,  even  when  they  cannot  be  regarded  as  peculiar  to  typhus 
fever,  aggravate  extraordinarily  the  prognosis,  since  they  are  often 
the  cause  of  death. 

We  may  attribute  to  secondary  infection  the  thrombosis  of  the 
veins  of  the  lower  extremity  manifested  by  the  symptoms  of  phleg- 
masia alba  dolens.  Arterial  thrombosis  appears  to  be  more  frequent 
in  Mexico  than  it  is  in  Europe,  and  it  causes  gangrene  of  the  toes,  of 
the  leg,  or  even  of  the  entire  lower  extremity.  Dr.  Jose  Kamirez, 
who  was  chief  of  clinic  in  1875,  has  informed  me  that  he  made  many 
autopsies  in  cases  of  typhus  fever  in  which  death  had  occurred  as  the 
result  of  gangrene  of  the  leg,  following  a  generalized  arteritis  of  the 
femoral  and  tibial  arteries.  Gangrene  was  a  frequent  complication 
of  typhus  fever  during  that  year. 

In  the  epidemic  of  last  year  typhus  fever  was  complicated  with 
parotitis,  which  sometimes  ended  in  suppuration  and  caused  death  af- 
ter the  patient  had  entered  into  the  period  of  convalescence.  Another 
complication  observed  in  this  same  epidemic  was  noma,  or  the  water 
canker  of  children. 

Bespircdorij  Apparatus. — On  the  part  of  the  respiratory  organs  we 
observe  dryness  of  the  nasal  mucous  membrane  and  swelling  of  that 
of  the  pharynx  and  bronchial  tubes ;  but  there  is  nothing  character- 
istic in  this,  such  as  we  see  in  typhoid  fever.  We  find  symptoms  of 
congestion  of  the  base  and  posterior  portions  of  the  lungs,  the  pres- 
ence of  which  we  referred  to  in  the  section  on  pathological  anatomy, 
explaining  it  by  the  supine  position  maintained  so  persistently  by  the 
patients  in  typhus  fever.  Pneumonia,  which  is  found  so  frequently 
at  autopsy,  is  not  always  manifested  clinically  by  the  symptoms  pe- 
culiar to  this  condition;  it  may  acquire  a  great  intensity  in  conse- 
(iuence  of  the  malignant  character  which  all  inflammations  are  prone 
to  assume  in  the  course  of  typhus  fever. 

Urinary  Apparatus. — European  observers  have  noted  disease  of 
the  kidneys  in  typhus  fever.  Murchison  met  with  it  in  seventy  per 
cent,  of  his  cases.  It  is  seen  also  in  Mexico,  but  I  am  unable  to  give 
any  statistics  as  to  its  frequency.  In  former  times  the  urine  was  ex- 
amined only  as  regards  its  external  appearances,  but  since  the  results 
of  analysis  of  this  fluid  have  demonstrated  what  valuable  information 
it  may  give  us  as  to  the  condition  of  the  internal  nutritive  processes, 
it  has  been  resorted  to  in  most  febrile  diseases.  But  the  compara- 
tively short  time  during  which  this  procedure  has  been  employed  in 
typhiis  fever  has  prevented  me  from  collecting  very  numerous  statis- 
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tics,  and  in  this  study  I  sliall  make  use  only  of  those  furnished  me 
by  Dr.  Jose  D.  Morales,  professor  of  pharmacy  in  the  School  of  Medi- 
cine in  Mexico.  In  two  hundred  analyses  which  he  made  of  the 
urine  in  tyx^hus  fever  he  observed  the  following :  The  urine  is  con- 
centrated, as  in  all  febrile  diseases,  and  is  more  highly  colored  than 
normal;  its  specific  gravity  is  ahvays  increased,  sometimes  reaching 
1.033;  its  i^roportion  of  solid  constituents  is  in  relation  to  its  concen- 
tration and  density ;  among  the  solid  contents  the  organic  predomi- 
nate over  the  mineral.  The  proportion  of  urea  is  always  increased, 
as  in  all  febrile  diseases,  and  the  same  is  true  of  the  uric  acid.  Al- 
bumin is  frequently  found.  Peptone  and  urobilin  are  present  in  the 
urine,  and  we  also  observe  the  biliary  acids  and  pigments.  On  the 
fifth  dsiy  of  the  disease  we  may  find  hyaline  casts  and  pigment  gran- 
ules. The  phosphoric  acid  is  increased  in  proportion  to  the  urea, 
and  the  chloride  of  sodium  is  diminished  in  amount.  These  data 
accord  with  those  obtained  by  Dr.  Luna  y  Drusina,  chemical  analyst 
of  the  Superior  Council  of  Health  of  Mexico. 

Course  and  Duration. 

(7o?»".se.— The  picture  which  we  drew  at  the  beginning  of  the  sec- 
tion on  symptomatology  is  that  presented  by  typical  cases  of  tyi)hus 
fever,  and  the  reader  is  referred  to  it  for  a  description  of  the  nor- 
mal course  of  the  disease.  But  this  type  may  not  only  be  modified 
in  different  epidemics  and  in  different  countries,  but  it  may  even  as- 
sume a  local  color  in  the  different  communities  in  which  it  prevails 
endemically.  Sometimes  it  follows  a  rapid  course:  the  symptoms 
succeed  each  other  swiftly,  and  the  gravity  of  the  affection  is  so  aug- 
mented that  by  the  end  of  the  first  week  it  has  reached  its  height.  In 
other  cases  the  symptoms  develop  slowly,  they  do  not  possess  a  grave 
character,  nor  do  they  assume  it  except  in  those  cases  in  which  the 
disease  terminates  fatally.  Between  these  extremes  there  are  all 
gradations  passing  almost  imperceptibly  from  the  course  of  the  typi- 
cal attack,  which  we  described  at  length  in  the  previous  section,  to 
any  of  the  modifications  to  which  we  have  just  referred. 

Duration. — Dr.  Jimenez,  from  a  study  of  all  his  cases  in  which  he 
was  able  to  determine  the  precise  moment  of  onset,  arrived  at  the 
conclusion  that  in  a  little  more  than  two-fifths  of  the  cases  the  disease 
terminates  on  the  fourteenth  day,  but  this  termination  is  accelerated 
one  or  two  days,  or  is  retarded  a  like  period,  in  about  one-sixth  of 
the  cases.  A  few  patients  get  up  at  the  end  of  the  third  week,  and 
fewer  yet  pass  into  the  fourth  week.  The  same  author  says  that 
those  cases  in  which  all  the  stages  of  the  disease  are  passed  through 
Vol.  XV.— 19 
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in  the  course  of  the  first  week  deserve  the  name  ot  tulminant.  Mur- 
chison  also  concludes,  as  a  result  of  his  investigations,  that  the  ordi- 
nary duration  of  typhus  fever,  when  no  complications  occur,  is  thir- 
teen or  fourteen  days. 


Varieties. 

Following  the  usual  custom  of  all  writers  I  shall  enumerate  the 
different  forms  or  varieties  which  typhus  fever  may  present  in  its 
course,  but  without  regarding  them  as  more  important  than  simple 
modifications  which  any  disease  may  assume  in  relation  with  the  in- 
dividuals whom  it  attacks  or  with  the  greater  or  less  intensity  of  the 
symptoms  determined  by  it.  I  do  not  think  that  the  employment  of 
these  terms  contributes  to  the  advancement  of  science,  but  since  they 
have  been  used  by  various  writers  it  is  necessary  to  know  them. 
They  are  as  follows : 

Inflammatory  Typhus. — This  form  is  seen  in  young  and  robust  in- 
dividuals and  is  marked  by  high  temperature,  heat  and  redness  of 
the  skin,  intense  headache,  and  acute  and  early  delirium. 

Ataxic  Typhus. — This  form  is  characterized  by  an  exaggeration  of 
all  the  symptoms  depending  uj^on  involvement  of  the  nervous  system, 
such  as  somnolence,  delirium  (which  in  these  cases  is  very  marked, 
violent,  and  even  furious),  trembling  of  the  limbs,  subsultus  tendi- 
num,  carphologia,  etc. 

Adynamic  Typhus. — This  form  is  characterized  by  the  early  ap- 
pearance of  symptoms  indicating  debilit}',  such  as  fatigue,  prostra- 
tion, cardiac  weakness,  involuntary  discharges,  paralysis  of  the  blad- 
der, etc.  In  this  form  it  is  observed  that  the  skin  loses  its  elasticity 
and  pits  on  pressure  with  the  finger.  Collapse,  of  which  we  have 
already  spoken,  is  frequent  in  this  variety  of  the  disease. 

Ataxo-Adynamic  Typhus. — This  name  is  given  to  a  combination 
of  the  two  forms  just  mentioned  and  is  a  verj'  common  variet^^  of 
typhus  fever,  Barralier  having  found  it  eight  hundred  and  ten  times 
out  of  thirteen  hundred  cases. 

Many  other  forms  have  been  described,  but  in  my  opinion  they 
are  unimportant,  the  three  above  described  forms  being  those  which 
give  to  the  disease  its  peculiar  and  characteristic  expression. 
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Complications. 

We  shall  not  attempt  to  describe  here  all  the  complications  which 
may  be  encountered  during  the  course  or  at  the  termination  of  typhus 
fever,  but  merely  those  which  by  their  frequent  occurrence  constantly 
attract  the  attention  of  the  physician  and  impose  upon  him  the  obli- 
gation of  making  a  careful  examination  each  day  of  the  condition  of 
all  the  organs,  in  order  to  prevent,  by  timely  treatment,  any  untoward 
results. 

Circulatory  Apparatus.  — Among  the  lesions  of  this  system  I  may 
mention  cardiac  weakness  and  a  disproportion  between  the  pulse  rate 
and  the  temperature,  which  latter  gives  warning,  not  only  of  dynamic 
disturbance  of  the  heart  and  vessels  but  which  may  also  lead  to  a 
diagnosis  of  myocarditis,  endocarditis,  or  pericarditis.  Arterial  le- 
sions are  more  commonly  met  with  during  convalescence ;  they  occur 
frequently  under  the  form  of  arteritis  with  thrombosis,  obliterating 
the  vessel  in  its  entire  length  (Jimenez  and  J.  Kamirez)  and  leading 
to  dry  gangrene  of  the  lower  extremities. 

Phlebitis  of  the  lower  extremities  is  met  with  under  the  same  con- 
ditions as  arteritis ;  it  may  be  followed  by  moist  gangrene  and  some- 
times it  is  the  occasion  of  embolism. 

To  the  dynamic  or  mechanical  disorders  of  the  circulation  may  be 
attributed  the  gangrene  of  the  mouth  (noma)  observed  in  children 
under  treatment  in  the  Hospital  de  San  Andres,  and  to  bedsores  on 
points  exposed  to  pressure,  especially  over  the  sacrum,  the  hips,  the 
elbows,  and  the  heels.  The  various  hemorrhages  met  with  in  this 
disease  are  to  be  attributed  to  like  causes,  or  rather  to  that  condition 
of  the  blood  which  was  described  above  and  upon  which  Jimenez  so 
rightly  insists.  Epistaxis  is  not  ordinarily  very  profuse,  but  it  may 
acquire  great  importance  by  reason  of  its  frequent  recurrence  during 
the  course  of  the  disease,  and  may  even  endanger  the  life  of  the  pa- 
tient. Hemorrhages  from  the  stomach  and  intestine  have  been  ob- 
served in  the  course  of  typhus  fever;  we  shall  speak  of  them  again 
in  treating  of  the  differential  diagnosis  from  typhoid  fever,  and  shall 
also  mention  those  which  occur  in  the  meninges. 

In  the  section  on  pathological  anatomy  we  spoke  of  the  special 
lesion  of  the  lungs  which  the  French  phj'sicians  call  splenization, 
and  also  the  induration  characteristic  of  pneumonia  which  occurs  as 
a  complication  of  typhus  fever ;  this  last  named  should  be  looked  for 
witli  great  care,  since  it  may  occur  without  any  of  the  usual  symp- 
toms, such  as  x)ain  in  the  side  or  prune-juice  exx^ectoration.  Con- 
gestion and  a'dema  of  the  lungs  also  occur  as  complications  in  this 
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disease,  and  the  plij'sician  should  always  be  on  his  guard  in  order  to 
be  able  to  combat  them  upon  their  first  appearance. 

The  condition  of  the  kidney  should  always  receive  careful  atten- 
tion from  the  medical  attendant.  Fortunately  involvement  of  these 
organs  can  be  early  recognized  b}^  analysis  of  the  urine. 

Termination. 

In  the  previous  sections  we  have  said  all  that  is  known  concern- 
ing this  point,  more  especially  in  the  section  on  symptomatology, 
apropos  of  a  termination  of  the  disease  by  the  death  of  the  patient. 
When  typhus  fever  ends  in  recovery  the  return  to  health  may  be 
almost  instantaneous,  or  at  least  the  diminution  in  the  gravity  of  the 
symptoms  occurs  with  great  rajjidity.  In  other  cases,  however,  re- 
covery may  take  place  slowlj-.  I  cannot  refrain  from  quoting  at  some 
length  the  words  of  elimenez  in  an  article  by  him,  entitled  "  Tabar- 
dillo,""  since  the}-  describe  so  clearh'  the  mode  of  termination  of 
typhus  fever  that  they  will  hardly  bear  condensation.     He  writes : 

"  In  almost  all  cases  the  disease  terminates  almost  suddenly,  or  at 
least  very  rai:)idly ;  it  is  common  to  encounter  a  complete  change  in 
the  condition  of  the  patient  between  two  consecutive  visits.  The 
change  is  announced  sometimes  by  j^rofuse  sweating,  abundant  urina- 
tion, or  a  copious  discharge  from  the  bowels,  giving  one  the  impres- 
sion of  critical  i)lienomena.  Very  often  the  patient  remains  several 
hours  as  if  asleep  or  resting;  he  usually  changes  from  the  dorsal 
decubitus  to  a  position  on  the  side,  and  upon  awakening  it  is  noticed 
that  he  takes  interest  in  what  is  passing  about  him ;  he  complains  of 
pain  and  discomfort  of  which  a  short  time  before  no  evidence  was 
given;  the  expression  of  his  face  is  more  natural  and  intelligent;  the 
nostrils  and  the  mouth  become  moist ;  the  patient  is  found  to  have  a 
little  appetite,  and  especially  significant  is  the  fact  that  the  pulse 
becomes  slower  and  regular;  in  a  word,  the  patient  is  frankly  conva- 
lescent, the  only  symptoms  remaining  being  deafness,  some  hebetude, 
torpidity  of  movement,  a  certain  degree  of  general  hypersesthesia, 
and  occasionally  the  petechias  which  disappear  gradually  in  the 
course  of  a  few  days.  Inflammation  of  the  parotids  and  suppurative 
otitis  are,  however,  rather  frequent  complications  at  this  period.  To 
speak  more  exactly,  during  these  moments  of  transition  there  arises 
m  various  cases  a  new  order  of  morbid  phenomena  which  are  in  a 
measure  peculiar  to  typhus  and  which,  by  reason  of  the  great  practical 
importance  which  they  present,  oblige  me  to  delay  a  few  moments  in 
this  study  of  the  signs  of  convalescence. 

"  Among  the  first  sensations  that  the  patient  feels  upon  emerging 
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from  liis  malady  is  sometimes  an  uneasy  sensation,  almost  a  pain,  in 
the  legs  (tlie  most  common  seat  of  this  symptom) ,  or  a  more  or  less 
acute  pain  and  rigidity  of  the  parts.  Upon  examination  of  the  legs 
we  find  one  of  two  things:  1.  Either  the  legs  are  warmer  than  the 
rest  of  the  body,  somewhat  swollen  and  red,  and  the  arteries  are  felt 
to  pulsate  more  strongly ;  these  symptoms,  to  which  is  joined  a  recru- 
descence of  the  fever,  increase  rapidly  until  they  give  to  the  limb  the 
appearance  of  jjhlegmasia  alba  dolens.  2.  In  the  other  case  the  limb 
is  more  or  less  insensible  and  colder,  and  pulsation  in  the  arteries  of  the 
member  ceases  at  once  and  completelj^  In  this  second  case  the  fever 
also  again  increases,  and  spontaneous  xjains  of  very  variable  intensity, 
accompanied  by  a  feeling  of  numbness,  of  formication,  or  of  electric 
shocks,  follow ;  the  coldness  of  the  limb  increases ;  the  color,  begin- 
ning from  the  toes,  passes  from  red  to  livid  and  finally  becomes 
black ;  the  j)arts  become  dvy  and  indurated,  and  crackle  like  a  sheet 
of  paper — in  a  word,  they  become  mummified.  Sometimes  a  zone  of 
inflammation  may  arise  at  the  limits  of  this  alteration,  resembling 
the  line  of  demarcation;  but  it  is  not  always  of  this  salutary  char- 
acter; for  it  may  simply  afford  to  the  gangrenous  process  a  new  sup- 
port for  the  invasion  of  other  portions  of  the  member.  While  reserv- 
ing the  study  of  these  accidents  to  another  occasion  I  think  that  this 
description  will  sufiice  to  give  an  idea  of  the  peculiar  and  great  danger 
to  which  a  convalescent  from  typhus  fever  is  exposed." 

I  ought  to  add  here  that  in  the  cases  which  I  have  observed  per- 
sonally gangrene  has  not  occurred  with  the  frequency  that  it  would 
appear  from  the  author  just  quoted  we  ought  to  expect,  but  it  is 
nevertheless  a  comj)lication  that  occasionally  occurs. 

Diagnosis. 

The  description  which  I  have  given  of  typhus  fever  in  the  open- 
ing paragraph  of  the  section  on  symptomatology  demonstrates  to  my 
mind  that  it  is  a  perfectly  well-defined  disease,  different  from  all 
others;  and  while  some  of  its  symptoms  taken  singly  might  cause 
confusion  with  other  affections,  nevertheless  it  can  be  distinguished 
by  the  conditions  under  which  it  develops,  the  course  which  it  fol- 
lows, and  its  chief  symptoms,  among  them  especially  the  character- 
istic eruption.  However,  following  the  custom  established  by  all 
medical  writers  I  shall  compare  the  disease  with  those  affections 
which  more  closely  resemble  it,  emphasizing  the  differences  between 

them. 

In  the  first  place  typhus  fever  resembles  all  the  grave  infectious 
diseases  which  in  their  most  acute  stage  have  the  same  symptomatic 
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expression,  designated  by  tlie  general  term  of  tj-phoid  or  tyjjlious  con- 
dition, tliat  is  to  say,  stupor,  which,  as  we  have  before  remarked,  is 
the  symptom  to  which  the  disease  under  consideration  owes  its  name. 

Typhoid  Fever.- — The  disease  which  most  resembles  typhus  fever 
and  which,  for  a  long  period,  was  confounded  with  it,  is  typhoid 
fever.  The  two  may  be  differentiated  by  the  following  characteristics : 
In  the  first  place,  the  constant  cause  of  typhoid  fever  is  Eberth's 
bacillus,  found  upon  examination  of  blood  taken  from  the  spleen.  Up 
to  the  present,  however,  we  do  not  know  what  microorganism  or  what 
toxins  are  responsible  for  typhus  fever.  Typhoid  fever  is  communi- 
cated by  means  of  the  dejections,  either  directly  or  through  water 
which  has  been  contaminated  b^^  Eberth's  bacillus.  This  fact,  that 
is  to  sa}^,  the  production  of  typhoid  fever  through  the  medium  of 
water,  has  been  perfectly  demonstrated  bj'  numerous  and  conclusive 
observations  and  also  by  experiment.  Up  to  the  i^resent,  however, 
the  conveyance  of  typhus  fever  by  drinking-water  has  not  been  de- 
monstrated. Let  us  remember  that  it  originates  frequentl}^  where 
there  are  many  human  beings  gathered  together :  in  prisons,  in  ships, 
in  confined  dwellings  of  the  poor,  and  in  military  camps,  that  is  to 
say,  where  there  is  a  crowding  together  at  the  same  time  that  there 
is  an  insufficiency  of  respirable  air,  scarcity  of  food,  and  uncleanli- 
ness  of  clothing  and  dwellings,  or  where  men  have  been  reduced  by 
hunger,  fatigue,  and  privation.  Repeated  and  conclusive  observa- 
tions have  shown  that  typhus  fever  is  spread  by  contagion,  and  there- 
fore, when  there  is  any  doubt  as  to  the  nature  of  the  disease,  we 
should  take  into  consideration  whether  or  no  the  patient  under  obser- 
vation has  been  exposed  to  the  contagion  of  tj^phus  fever. 

Typhoid  fever  is  ushered  in  by  prodromes ;  typhus  fever  appears 
suddenly  in  the  majority  of  cases.  In  tyi)hoid  fever  the  elevation  of 
temperature  is  constant  from  the  first;  in  typhus  fever  it  may  be 
intermittent  or  remittent  in  the  early  days  of  the  disease. 

Epistaxis  appears  at  the  end  of  the  first  week  or  even  later  in  the 
course  of  the  disease  in  typhoid  fever;  in  typhus  fever  it  occurs  on 
the  third  or  fourth  day.  We  must  not  forget  that  it  may  consist  in 
no  more  than  the  loss  of  a  few  drops  of  blood.  In  tyjihoid  fever  the 
exanthem  consists  of  a  few  rose-colored  spots,  scattered  over  the  ab- 
domen, chest,  and  back,  and  it  is  very  rare  to  find  petechial  spots ; 
it  appears  at  the  end  of  the  first  week.  In  typhus  fever  the  eruption 
is  perfecth^  characteristic;  it  appears  on  the  fifth  day  of  the  disease 
very  constantly  in  my  experience,  but  from  the  fourth  to  the  sixth 
day,  according  to  most  authors;  it  appears  first  on  the  abdomen, 
extending  thence  to  the  chest,  the  back,  and  the  upper  and  lower 
extremities ;  it  is  confluent  and  may  sometimes  cover  the  entire  body 
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with  tlie  exception  of  tlie  face.  It  is  formed  of  small  spots  and  some- 
times of  wlieals  of  slight  elevation,  of  a  more  or  less  dark  pink  color, 
which  disappear  under  pressure  of  the  finger,  ])ut  immediately  reap- 
pear when  this  pressure  it  removed ;  the  duration  of  each  individual 
patch  is  from  two  to  ten  days ;  the  color  changes  gradually  to  a  red- 
dish gray,  or  more  commonly  a  wine  color,  and  after  a  while  assumes 
an  ecchymotic  character,  no  longer  disappearing  under  pressure ;  if 
the  patient  dies  the  exanthem  may  be  observed  even  on  the  cadaver, 
if  he  recovers  it  may  be  seen  well  into  convalescence.  In  spite  of 
assertions  to  the  contrary  there  may  be  desquamation  following  the 
eruption,  instances  of  which  I  have  myself  noted.  As  may  be  seen 
from  this  comparison,  it  is  impossible  to  confound  the  eruption  of 
typhus  fever  with  that  of  typhoid. 

In  typhoid  fever  the  headache  is  severe,  in  typhus  fever  it  is 
early,  continuous,  very  intense,  and  frontal  in  location;  it  ceases  usu- 
ally on  the  eighth  day. 

Insomnia  exists  in  typhoid  fever,  but  is  neither  so  early  in  its 
appearance  nor  so  obstinate  as  in  typhus  fever,  in  which  it  persists 
unless  overcome  by  the  stupor.  Deafness  is  little  marked  in  typhoid 
fever,  but  is  pronounced  in  typhus.  Vertigo  is  less  marked  in 
tyjdioid  fever,  but  is  very  accentuated  in  typhus  fever,  and  appears 
whenever  the  patient  stands  on  his  feet,  rises  in  the  bed,  raises  his 
head,  or  even  moves  it  from  one  side  to  the  other. 

The  delirium  is  more  characteristic  and  more  precocious  in  typhus 
than  in  typhoid  fever ;  it  is  ordinarily  quiet  in  character  in  the  former 
disease,  and  the  patient  seems  to  be  talking  in  a  low  voice  or  to  him- 
self; in  young  and  robust  individuals,  in  alcoholic  subjects,  or  in  the 
ataxic  form  of  typhus  fever  the  delirium  is  noisy,  agitated,  and 
violent.  Stupor,  which  is  occasionally  marked  even  in  typhoid  fe- 
ver, is  a  very  characteristic  feature  in  tj^phus ;  the  face  is  congested, 
the  conjunctivae  are  red,  the  expression  of  the  eyes  is  like  that  of  a 
drunken  man,  and  the  patient  has  a  dull  air  and  appears  to  be  unin- 
terested in  anything  taking  place  about  him.  These  symptoms  are 
less  marked  in  typhoid  fever. 

In  typhoid  fever  the  muscular  pains  are  less  intense  as  a  rule  than 
in  typhus  fever ;  the  sense  of  fatigue  is  less  and  so  also  is  the  loss  of 
strength.  In  typhus  fever  the  fatigue  is  more  marked,  the  loss  of 
strength  is  earlier,  and,  as  a  consequence  of  this,  the  dorsal  decubitus 
is  the  rule ;  in  an  advanced  stage  of  the  disease  the  muscular  resolu- 
tion is  complete. 

In  typhus  fever  the  nasal  mucous  membrane  is  constantly  dry 
and  frequently  furfuraceous ;  the  mouth  is  dry,  the  teeth  are  covered 
with  sordes ;  the  tongue  is  dry  from  the  beginning  of  the  disease  and 
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the  dryness  increases  to  sucli  an  extent  that  it  becomes  difficult  k) 
extrude  tlie  tongue  from  the  mouth,  and  when  it  is  put  out  it  trembles 
between  the  lips.  The  pharyngeal  wall  is  also  dr^^  and  covered  with 
mucus. 

In  typhoid  fever  the  gurgling  in  the  right  iliac  fossa  upon  pres- 
sure is  constant;  in  tj^phus  fever  this  symptom  is  encountered  rarely 
and  only  when  diarrhoea  exists.  In  the  latter  disease  meteorism 
exists  when  the  boAvels  have  not  been  regularly  evacuated  and  in  the 
later  stages  is  almost  constant,  and  the  same  is  true  of  the  general 
tenderness  on  pressure.  In  typhoid  fever  diarrhoea  is  the  rule,  in 
tyj)hus  fever  constipation.  Intestinal  hemorrhages  are  frequent  in 
typhoid  fever,  but  excej^tional  in  typhus. 

In  typhoid  fever  ulceration  of  Peyer's  patches  is  so  constant  that 
it  is  regarded  as  a  characteristic  lesion  of  the  disease  and  has  served 
to  give  to  the  affection  the  name  of  dothinenteria ;  in  typhus  fever 
there  is  no  ulceration  of  Peyer's  patches;  they  may  occasionally  be 
slightly  enlarged,  showing  numerous  black  points,  compared  to  a  re- 
cently shaven  chin  (Jimenez),  but  ihey  are  not  ulcerated.  The  fre- 
quency of  intestinal  hemorrhage  in  typhoid  fever  is  exj)lained  by  the 
fact  of  the  ulceration  of  Peyer's  patches;  and  when  this  process 
invades  all  the  coats  of  the  intestine  it  results  in  perforation  with 
consecutive  i^eritonitis ;  in  typhus  fever  the  fact  that  there  is  no 
ulceration  of  Peyer's  patches  explains  the  absence  of  hemorrhage,  of 
intestinal  perforation,  and  of  consequent  peritonitis.  I  have  never 
seen  this  last-named  condition  in  a  patient  with  typhus  fever.  In  the 
rare  cases  in  which  intestinal  hemorrhage  takes  place  in  typhus  fever 
it  does  not  result  from  ulceration  of  a  vessel  as  in  typhoid  fever,  but 
from  exudation,  such  as  we  see  in  all  grave  conditions  of  the  economy. 

The  peculiar  odor  observed  in  patients  suffering  from  typhus 
fever,  which  is  sai  generis,  is  not  found  in  typhoid  fever. 

The  course  of  the  disease  in  typhoid  fever  is  continuous  from  the 
beginning;  in  typhus  fever  the  symptoms  may  intermit  during  the 
early  days  and  wc  may  observe  a  remission  between  the  ninth  and 
the  eleventh  days.  In  typhoid  fever  the  symptoms  become  jn-ogres- 
sively  and  slowly  worse;  in  ty])hus  fever  they  develop  with  great 
rapidity  and  by  the  end  of  the  first  week  have  reached  their  almost 
complete  development.  In  typhoid  fever  the  symptoms  on  the  part 
of  the  nervous  system  are  less  marked  than  they  are  in  typhus;  in 
the  latter  they  are  precocious  and  prominent,  and  their  symptomatic 
expression  is  so  constant  and  so  peculiar  that  they  have  served  to 
give  the  name  of  "  cerebral  fever"  to  the  disease.  In  typhoid  fever 
all  the  symptoms  are  very  clearly  marked  during  the  second  Aveek, 
but  they  do  not  attain  their  full  development  until  the  third  week ;  in 
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typhus  fever  the  second  week  is  marked  by  the  aggravation  of  all  the 
symijtoms,  and  during  this  week  the  patients  take  on  the  character- 
istic appearance  which  has  served  to  give  the  name  to  the  affection, 
that  is  to  say,  stupor. 

Typhoid  fever,  when  it  is  going  to  terminate  in  recovery,  subsides 
very  slowly ;  tj^phus  fever  may  also  decrease  very  slowly,  the  defer- 
vescence beginning  from  the  ninth  to  the  eleventh  day,  but  it  may, 
on  the  other  hand,  decline  very  rapidly,  a  fact  which  has  been  noted 
by  all  writers  on  the  disease.  The  mean  duration  of  typhoid  fever 
is  three  weeks,  but  it  may  be  prolonged  for  thirty  or  forty  days-; 
tliat  of  typhus  fever  is  fourteen  days,  its  extreme  limits  being  the 
eighth,  very  rarel}',  and  the  twenty-first,  more  commonly.  The  con- 
valescence from  tyi)hoid  fever  is  slow  and  tedious;  that  of  tyjjhus 
fever  is  more  rapid  and  frank.  In  typhoid  fever  phlebitis  and  arter- 
itis are  not  common  comi)lications  or  sequelae;  in  typhus  fever,  in 
Mexico  at  least,  phlebitis  is  frequently  seen,  and  even  more  frequently 
arteritis  terminating  in  gangrene  of  the  extremities. 

A  comparative  study  of  the  symptoms  of  the  two  diseases  gives  us 
the  means  of  distinguishing  them  clinically,  but  if  doubt  still  remains 
in  the  mind  of  the  observer  he  may  resort  to  the  serum  diagnosis.  A 
French  i^hysician,  J.  Widal,  has  discovered  the  existence  of  an  agglu- 
tinating reaction  in  the  blood  serum  of  x)atients  with  typhoid  fever 
when  this  is  in  the  presence  of  cultures  of  Eberth's  bacillus.  The 
way  in  which  this  test  is  made  is  the  following :  From  the  fold  of 
the  elbow,  the  skin  being  made  aseptic,  a  small  quantity  of  blood  is 
extracted  with  a  syringe,  and  is  mixed  with  a  bouillon  culture  of  the 
typhoid  bacillus  in  the  proportion  of  1 :  10  (eight  drops  of  serum  in 
4  c.c.  of  bouillon),  and  is  placed  in  the  oven  at  a  temperature  of  37° 
C.  At  the  end  of  twenty -four  hours,  sometimes  earlier,  a  few  flakes 
are  seen  at  the  bottom  of  the  test-tube,  and  the  fluid  is  rendered  tur- 
bid by  the  presence  of  a  whitish  powder.  It  is  always  well,  in  order 
to  be  sure  of  this  change,  to  compare  the  contents  of  this  tube  with 
those  of  a  control  tube.  The  appearance  which  the  fluid  assumes  is 
due  to  the  agglutinating  power  which  the  serum  of  a  typhoid-fever 
sufferer  possesses  in  the  presence  of  Eberth's  bacilli.  Widal  "*  has 
recently  modified  this  procedure,  making  it  more  simple  and  more 
rapid.  To  twelve  drops  of  the  culture  fluid  he  adds  one  drop  of  blood 
drawn  by  the  prick  of  a  needle,  and  then  examines  a  drop  of  this 
mixture  under  the  microscope,  comparing  it  with  a  drop  of  a  control 
mixture.  If  in  this  preparation  numerous  confluent  masses  of  bacilli 
resembling  an  archipelago  are  seen,  the  diagnosis  of  typhoid  fever  is 
j>ositive.  The  api)earance  noted  is  seen  with  increasing  distinctness 
from   fifteen  to  thirty  minutes  after  the   mixture   has   been  made. 
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Widal's  reaction  is  also  manifested  during  convalescence  from  typhoid 
fever;  in  tlie  cliild  it  lasts  for  two  months,  and  in  the  adult  it  persists 
for  four  or  five  months.  In  some  cases  this  reaction  is  not  manifested 
before  the  end  of  the  first  week  of  the  disease  and  it  may  also  be  ab- 
sent for  a  few  days  preceding  death.  The  reaction  is  a  phenomenon 
of  infection  and  not  of  immunization. 

"We  have  entered  into  these  details  in  order  to  differentiate  typhus 
from  typhoid  fever,  because  in  the  two  diseases  we  find  in  its  highest 
degree  the  expression  of  the  collection  of  symptoms,  of  the  syndrome, 
which  has  been  called  the  typhoid  condition.  This  typhoid  state  is  a 
late  exi)ression  of  infectious  diseases  of  whatever  origin,  and  it  is  be- 
cause of  its  presence  that  man}'  fevers  essentially  different  have  been 
confounded  under  the  one  name,  and  that  many  distinguished  practi- 
tioners have  even  been  led  into  the  error  of  confounding  at  the  bedside 
the  typhoid  form  of  certain  diseases  such  as  measles,  scarlet  fever, 
and  certain  forms  of  apical  pneumonia  with  typhus  fever.  By  reason 
of  the  resemblance  between  typhus  and  typhoid  fever  the  two  affections 
were  not  distinguished  for  a  long  period.  The  differential  diagnosis 
has  been  facilitated  also  by  the  observation  made  by  Lombard,  of 
Geneva,  in  1836,  that  the  ulcerations  of  the  intestine,  such  as  had  been 
described  by  Louis  of  France  in  tyi)hoid  fever,  were  not  met  with  in 
the  typhus  fever  of  Ireland;  by  that  made  in  the  following  year  by  Dr. 
Gerhard  of  Philadelphia,  a  student  of  this  Louis ;  and  by  that  Avliich 
Gerhard  made  in  collaboration  with  Pennock,  that  there  exists  a  dif- 
ference not  only  in  the  anatomical  characters,  but  also  in  the  etiology, 
the  symptomatology,  and  the  prognosis.  In  1844  a  very  distinguished 
Mexican  physician,  Miguel  P.  Jimenez  undertook  a  study  of  the  dif- 
ferences existing  between  typhoid  fever,  such  as  described  by  Louis 
and  Andral,  and  the  similar  disease  which  he  had  constantly  observed 
in  the  city  of  Mexico  and  which  the  local  physicians  had  confounded 
with  the  affection  described  by  the  Prench  authors.  Dr.  Jimenez 
made  his  investigations  on  more  than  three  hundred  personal  cases. 
He  described  with  a  master  hand  under  the  name  of  "  Tabardillo,"  the 
disease  which  prevailed  throughout  the  central  plateau  of  Anahuac, 
and  which  was  the  same  as  that  which  the  North  American  physicians 
just  mentioned  had  described  a  few  years  before,  following  Jenuer 
and  Murchison  of  Edinburgh,  Plint  of  Buffalo,  Geisinger  in  Ger- 
many, Landouzy,  Forget,  and  Jacquot  in  France. 

Relapsing  Fever. — Another  disease  which  has  been  confounded 
with  typhus  fever  is  recurrent  typhus  or  relapsing  fever.  This  dis- 
ease is  differentiated  from  typhus  fever  in  the  first  place  by  the  fact 
that  in  the  former  during  the  access  of  the  fever  the  blood  of  the  pa- 
tient contains  certain  special  organisms  described  hj  Obermeier  and 
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kiipwn  as  Obermeier's  spiroclisetse.  This  parasite  is  a  delicate 
mobile  spirillum,  wliicli  is  not  met  witli  in  tlie  blood  in  any  other 
disease  and  the  occurrence  of  which  distinguishes  this  disease  from 
typhus  fever.  Relapsing  fever  owes  its  name  to  the  fact  tliat  it  is 
characterized  by  attacks  of  very  intense  fever,  lasting  for  from  five  to 
seven  days  and  separated  by  intervals  of  like  duration.  The  two 
characteristics  mentioned,  namely,  that  of  the  presence  of  the  spiril- 
lum in  the  blood  and  the  jieculiar  course  of  the  disease,  serve  to  dis- 
tinguish it  from  typhus  fever,  although  it  is  also  differentiated  by 
certain  peculiarities  in  its  symptomatology,  such  as  the  j^reservation 
of  the  intellectual  functions,  the  absence  of  the  characteristic  eruption 
of  typhus  fever,  and  the  coexistence  of  icterus,  which  is  very  fre- 
cxuently  met  with  in  relapsing  fever ;  also  by  the  fact  that  it  is  less 
grave  and  that  it  terminates  speedily  in  convalescence ;  and  above  all 
by  the  interval  between  the  pyrexial  attacks,  lasting  for  from  five  to 
seven  days,  followed  by  a  new  attack  of  nearly  the  same  duration.  I 
may  add  also  that  relapsing  fever  has  never  been  observed  in  the  re- 
public of  Mexico. 

Remittent  Fever. — That  form  of  remittent  fever  which  is  observed 
in  temperate  climates  can  scarcely  be  confounded  with  typhus  fever, 
but  it  is  otherwise  with  the  form  met  with  in  tropical  regions,  which 
has  been  described  under  the  name  of  typhoid  or  malignant  remittent 
fever,  or  "jungle  fever."  This  form  of  malarial  infection  may  take 
on  typhoid  symi:)toms  just  as  all  the  other  grave  infectious  diseases; 
but  in  addition  to  the  facts  that  it  develops  in  marshy  regions,  that 
it  is  not  contagious,  and  that  the  characteristic  eruption  of  typhus 
fever  is  wanting,  it  may  also  be  differentiated  by  an  analysis  of  the 
blood,  the  plasmodia  described  by  Laveran  being  found  in  the  blood 
of  malaria;  it  is  also  differentiated  by  the  therapeutic  action  of  salts 
of  quinine,  which  have  no  effect  in  typhus  fever ;  and  finally,  the  grave 
form  of  malarial  infection  is  not  usually  observed  in  localities  where 
typhus  fever  prevails.  In  Mexico  the  grave  remittent  fevers  are  met 
with  on  the  two  sea  coasts,  exactly  where  typhus  fever  is  not  encoun- 
tered. 

Telloiv  Fever. — This  fever  in  its  grave  form  is  marked  by  typhoid 
symptoms  in  consequence  of  which  it  might  be  confounded  with 
typhus  fever ;  but  this  could  only  happen  in  those  countries  in  wliich 
yellow  fever  i)revails  endemically,  or  in  which  it  frequently  occurs 
in  epidemic  form.  It  may  be  distinguished,  however,  from  typhus 
fever,  by  its  shorter  duration,  by  the  absence  of  the  characteristic 
eruption,  by  the  yellow  coloration  of  the  skin,  by  the  black  vomit, 
and  possibly  also  by  the  detection  of  the  bacillus  icteroides  discov- 
ered recently  by  Sanarelli,"  of  Montevideo,  and  which  has  also  been 
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found  by  other  observers.  It  is  to  be  noted  tliat  in  the  Mexican  re- 
public yellow  fever  is  found  on  the  coast  line,  not  above  an  elevation 
of  1,000  metres  (3,250  feet),  while  typhus  fever  occurs  in  the  central 
plateau  lying  at  least  2,000  metres  (6,500  feet)  above  the  level  of  the 
sea,  and  is  never  found  endemically  in  the  zone  lying  between  1,000 
and  2,000  metres  of  elevation. 

Parpura. — This  affection  can  hardly  be  confounded  with  typhus 
fever  since  it  is  not  accompanied  by  fever  and  since  the  petechise  (if 
such  a  name  maj^  be  given  to  the  ecchymoses)  appear  primarilj^  and 
not  late  in  the  course  of  the  eruption;  it  is  also  distinguished  hj 
the  facts  that  tlie  hemorrhages  take  place  from  other  than  the  nasal 
mucous  membranes  and  that  the  affection  occurs  in  cachectic  indi- 
viduals and  independent  of  contagion.  Indeed,  i^ractically,  it  v/ould 
be  very  difficult  to  confound  the  two  affections. 

Bleasles.  — This  disease  ought  not  to  be  confounded  with  tyjjhus 
fever  for  the  reason  that  it  occurs  ordinarily  in  childhood,  and  that  it 
is  always  preceded  by  an  intense  catarrhal  inflammation  of  the  conjunc- 
tivae, the  nasal  fossae,  the  larynx,  and  the  bronchial  tubes.  The  two 
affections  may  also  be  differentiated  by  the  fact  that  the  eruption 
occurs  earlier  in  measles  than  in  typhus  fever  and  differs  from  the 
latter  in  its  evolution,  and  finally,  by  the  epidemic  conditions  pre- 
vailing at  the  time. 

Meningitis  and  Encephalitis. — These  two  affections  might  be  con- 
founded with  typhus  fever  because  of  the  cerebral  symptoms  which 
are  common  to  all,  but  there  are  differences  which  may  be  discovered 
on  careful  investigation.  The  cephalalgia  is  more  intense  in  menin- 
gitis, is  boring  and  jjulsatiug  in  character,  and  seems  as  though  it 
would  split  the  head;  in  typhus  fever  the  headache  is  frontal,  dis- 
tressing, and  continuous.  The  injection  of  the  eyes  in  meningitis  is 
less  marked  than  in  tj  phus  fever.  In  meningitis  the  exi^ression  of 
the  eyes  is  animated,  but  in  typhus  fever  it  is  like  that  of  a  drunken 
man.  There  is  no  photophobia  in  typhus  fever,  but  it  is  very  marked 
in  meningitis.  While  the  character  of  the  delirium  may  in  certain 
cases  give  rise  to  error,  the  presence  of  the  eruption  in  typhus  fever 
will  suffice  to  distinguish  the  two  affections.  The  nausea  and  vomit- 
ing which  are  so  common  in  meningitis  are  entirely  wanting  in  tj'phus 
fever.  The  course  of  the  two  diseases  varies,  as  does  also  their  dura- 
tion. In  typhus  fever  there  is  no  true  inflammation  of  the  meninges 
or  of  the  brain.  In  children  the  hj'drocephalie  cry  is  a  characteristic 
symptom  which  will  enable  us  to  make  an  early  differential  diag- 
nosis. 

Delirium  Tremens. — The  circumstances  under  which  this  delirium 
develops  will  suffice  to  distinguish  it  from  typhus  fever;  it  is  not  ac- 
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companied  by  liigli  fever,  the  patient  presents  no  eruption  such  as 
that  characteristic  of  typhus,  and  tlie  course  and  duration  of  the  two 
affections  are  different;  in  a  word,  there  is  no  resemblance  except  in 
the  delirium. 

Pneumonia. — When  this  affection  assumes  the  typhoid  form  it  may 
resemble  typhus  fever;  this  is  especially  the  case  in  the  latent  form 
attacking  the  apices  and  occurring  chiefly  in  the  aged.  If  an  exami- 
nation of  the  chest  reveals  the  presence  of  the  x)athognomonic  signs 
of  pneumonia,  then  the  typhoid  state  should  be  regarded  as  a  com- 
plication of  this  disease.  But  if  the  syniptoms  proper  to  pneumonia 
only  become  manifest  several  days  after  the  existence  of  the  febrile 
state  the  i)neumonia  must  be  regarded  as  a  comi)lication  of  tj^phus 
fever,  especially  when  the  characteristic  eruption  of  the  latter  disease 
is  present. 

Urcemia. — The  typhoid  form  of  this  intoxication  may  be  con- 
founded wdth  typhus  fever;  like  the  latter  it  is  the  symptomatic  ex- 
pression of  an  infection,  but  it  may  be  differentiated  by  the  absence 
of  fever,  by  the  i)revious  occurrence  of  symptoms  of  nephritis,  and 
occasionally  by  the  presence  at  the  time  of  examination  of  traces  of 
gouty  antecedents ;  in  a  word,  a  comparison  of  the  characteristic 
symptoms  of  the  two  diseases  will  sufiice  to  prevent  error  in  diagnosis. 

We  cannot  mention  all  the  other  diseases  which  may  at  times 
assume  the  typhoid  state  since  they  are  so  very  numerous,  and  more- 
over their  differentiation  is  usually  without  difficult3\  There  arc 
two,  however,  concerning  which  a  word  must  be  said,  namely,  grave 
intestinal  infection  (stercorsemia)  and  retained  placenta.  The  differ- 
entiation of  typhus  fever  from  stercorsemia  is  based  chiefly  upon  the 
rapid  and  favorable  results  of  purgative  medication.  In  the  case  of 
retention  of  the  placenta,  doubt  may  arise  on  account  of  the  long  in- 
terval which  may  have  elapsed  since  parturition,  sometimes  as  much 
as  twenty  days ;  but  a  careful  exploration  follov/ed  by  extraction  of 
the  placental  remains  will  clear  up  the  diagnosis. 

To  sum  up :  Typhus  fever  has  a  special  aspect  of  its  own,  it  is  a 
well-characterized  morbid  entity  ;  it  is  a  perfectly  well-defined  species 
in  the  family  of  infectious  continued  fevers;  its  jjrominent  characters 
are  the  suddenness  of  invasion,  the  date  of  the  appearance  of  the 
epistaxis  and  of  the  erui)tion,  the  aspect  of  the  latter,  the  insomnia, 
the  cex)halalgia,  the  precocity  and  intensity  of  all  the  other  cerebral 
symptoms,  its  cyclic  march,  its  average  duration  of  fourteen  days, 
and  the  absence  of  intestinal  lesions. 
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Prognosis. 

In  determining  the  prognosis  of  typhus  fever  the  first  idea  that 
occurs  to  one  is  to  ascertain  the  proportion  of  deaths  among  those 
attacked  bj  the  disease.  If,  however,  we  have  recourse  to  statistics 
we  find  such  differences  in  the  motalitj^  figures  that  we  are  forced  to 
the  conchision  that  the  conditions  existent  in  the  various  epidemics 
which  have  furnished  the  basis  of  these  statistics  must  have  differed 
greatly.  In  the  first  place  it  is  e^ddent  that  the  mortality  of  typhus 
fever  prevailing  endemicall^^  in  a  certain  locality  must  differ  from  that 
of  the  same  disease  during  an  epidemic  outbreak;  the  number  of 
victims  of  the  endemic  form  varies  according  to  the  seasons,  and 
furthermore  the  mortalitj^  of  an  ordinary  epidemic  outbreak  will  not 
be  the  same  as  that  of  an  epidemic  which  arises  under  conditions  of 
famine  or  widespread  misery  or  which  is  favored  by  war.  As  we 
have  said  in  the  section  on  the  history  of  the  disease,  the  great  armies 
spread  typhus  fever  throughout  Europe,  and  the  ravages  which  the 
disease  caused  were  in  proportion  to  the  distress  which  the  war  had 
brought  in  its  train.  We  cannot  compare  the  mortalitj^  from  typhus 
fever  in  rural  districts,  where  the  people  live  for  the  most  part  in  the 
open  air,  with  that  in  besieged  cities,  where  the  inhabitants  are 
crowded  together,  food  is  scarce,  and  the  morale  of  the  population  is 
depressed  by  privation  and  by  terror.  Similar  untoward  conditions 
exist  in  ships  making  long  voyages  or  detained  by  calms,  in  prisons 
were  the  hygiene  is  of  the  jioorest,  and  formerly  in  the  galleys.  These 
considerations  have  led  us  to  study  the  gravity  of  tyx)lius  fever  in  re- 
lation to  age  and  sex,  to  the  previous  condition  of  health  or  disease, 
to  the  habits  of  sobriety  or  intemperance,  and  to  all  the  other  condi- 
tions which  may  influence  the  organism  in  the  direction  of  a  lessened 
resisting-power  against  the  germs  of  the  disease.  This  way  appears 
to  us  to  be  the  best  in  a  work  which  aims  to  give  to  the  i^ractising 
physician  the  grounds  upon  which  to  base  his  prognosis,  not  in  a 
general  sense  but  as  regards  the  individual  patient. 

Age. — From  the  tables  constructed  by  Murchisou  from  the  data 
furnished  by  the  records  of  the  London  Fever  Hospital  from  1847  to 
1870,  it  appears  that  the  mortality  of  typhus  fever  is  less  in  the 
young  than  in  adults,  and  less  in  adults  than  in  the  aged.  The  rela- 
tive mortality  for  each  period  of  five  years  was  as  follows :  During 
the  first  five  j-ears  it  was  6.60  per  cent.,  in  the  period  from  five  to 
ten  years  it  fell  to  3.59,  beween  ten  and  fifteen  years  it  fell  still 
further  to  2.28,  but  in  the  next  period  of  five  years  it  rose  to  4.46 
per  cent.     Thus  we  see  that  the  mortality  decreases  from  the  first  to 
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tlie  third  lustrum,  but  begins  to  increase  in  the  fourth.  From  that 
age  upwards  the  increase  is  very  rapid,  as  we  may  see  in  the  follow- 
ing table  from  Murchison: 

From  30  to  40  years  the  mortality  was  35. 39  per  cent. 

"      40  "  50     "       "  "  "    43.48        " 

"      50  "  60     "       "  "  "     53.87 

Above  60     "       "  "  "     67.04 

The  data  collected  in  the  city  of  Mexico  by  the  Superior  Council 
of  Health  confirm  in  a  general  way  the  figures  of  Murchison,  as  is 
shown  in  the  following  table,  which  embraces  the  period  from  Au- 
gust, 1891,  to  December,  1897 : 


Ages. 

Deaths. 

Percentage 

-    of  the 
total  deaths. 

Males. 

Females. 

Total. 

From    0  to    1  year 

4 

4 

31 

54 

387 

1,154 

1,466 

335 

22 

6 

11 

27 

72 

330 

786 

1,146 

358 

30 

10 

15 

58 

126 

717 

1,940 

2,612 

693 

53 

0  16 

"       1  "     2  years 

0  24 

"       2  "     5     "      

0  93 

5  "  10      "      

2.02 

"     10  "  20     "      

11.52 

"     20  "  30     "      

31.17 

"     30  "  50     "      

41.97 

"     50  "  70     "      

11.13 

"     70  "  90     "      

0.83 

Totals 

3,457 

2,766 

6,223 

We  find  from  this  table,  representing  a  total  of  6,223  deaths  from 
typhus  fever,  a  confirmation  of  the  statement  that  the  mortality  in- 
creases with  the  age,  very  slightly  up  to  the  age  of  ten  years,  but 
rapidly  from  ten  to  twenty  years ;  that  it  is  almost  three  times  greater 
from  twenty  to  thirty  than  from  ten  to  twenty ;  that  the  x^ercentage  of 
deaths  from  typhus  fever,  as  compared  with  the  general  death-rate, 
is  highest  between  the  ages  of  thirty  and  fiifty  years;  and  that  it 
diminishes  from  fifty  to  seventy  years,  and  very  markedly  in  the 
period  between  seventy  and  ninety  years.  These  figures  do  not  seem 
to  be  in  accord  with  those  of  Murchison,  but  the  contradiction  is 
found  to  be  less  apparent  when  we  consider  that  the  number  of  those 
attacked  from  fifty  years  upwards  is  less,  and  that  the  number  of  in- 
habitants between  seventy  and  ninety  years  of  age  is  very  small  in 
Mexico. 

Sex.- — From  Murchison's  tables  we  find  that  the  general  mortality 
in  the  London  Fever  Hospital  during  twenty-three  years  was  19.67 
per  cent,  males  and  18.20  per  cent,  females.  From  the  data  collected 
by  Terres,  in  the  memoir  above  mentioned,  we  find  that  in  the  differ- 
ent cities  of  Mexico,  out  of  a  total  of  6,042  deaths  from  typhus  fever. 
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there  were  3,226  of  the  male  sex  and  2,816  of  the  female.  According 
to  the  figures  of  the  Superior  Council  of  Health,  as  shown  in  the  table 
above,  in  a  total  of  6,223  there  were  3,457  of  the  male  sex  and  2,766 
of  the  female.  Thus  we  see  that  the  mortality  is  greater  among  men 
than  among  women. 

From  a  study  of  his  own  cases  and  others  collected  from  various 
sources,  Murchison  concludes  that  the  disease  is,  at  any  given  age, 
more  grave  in  men  than  in  women,  and  he  adds  that  in  man  not  only 
is  there  a  more  active  organic  disintegration  under  the  influence  of 
the  pyrexia,  but  probably  also  the  habits  of  intemperance  and  other 
circumstances  tend  to  affect  the  liver  and  the  kidneys,  thus  rendering 
elimination  more  difficult. 

Social  Position. — In  order  to  judge  of  the  varying  gravity  of 
typhus  fever  according  to  the  differences  in  social  position,  Murchi- 
son divided  the  patients  treated  in  the  London  Fever  Hospital  dur- 
ing a  period  of  fourteen  years  into  three  classes,  viz. :  (1)  pay 
patients ;  (2)  patients  admitted  free,  yet  not  classed  as  i)aupers ;  and 
(3)  paupers.  His  results  were  as  follows :  In  the  first  class  the  mor- 
tality was  14.89  i)er  cent.,  in  the  second  it  was  18.58,  and  in  the  third 
class  27.64.  He  attributed  the  increase  of  mortality  observed  among 
the  poorer  class  to  the  greater  age  of  these  patients.  He  says  that 
in  Ireland  the  general  belief  is  that  typhus  fever  is  more  grave  in  its 
results  among  the  rich  than  among  the  poor.  Of  more  importance 
than  the  financial  condition  of  the  patients,  as  regards  the  gravity  of 
typhus  fever,  is  the  amount  of  cerebral  labor  performed,  and  this  work 
is  greater  among  the  educated  classes  than  among  the  poor  and 
ignorant. 

Previous  Condition  of  Health  and  Intemperance. — Alcoholism, 
which  produces  disease  in  the  heart  and  arterial  system  and  in  the 
nervous  centres,  places  the  individuals  attacked  by  typhus  fever  under 
more  unfavorable  conditions  than  are  those  of  the  same  age  and  the 
same  sex  whose  habits  are  temperate,  since,  as  we  have  seen  above, 
the  circulatory  and  nervous  systems  suffer  greatly  in  typhus  fever. 
Statistics  bear  out  this  assertion.  When  there  is  a  history  of  gout 
and  rheumatism  the  prognosis  is  much  worse,  and  the  same  may  be 
said  in  regard  to  hepatic  and  renal  disorders.  We  may  derive  in- 
formation of  value  in  forming  a  prognosis  from  examination  of  the 
urine.  Seiior  J.  D.  Morales,  Professor  of  Pharmacy  in  the  Univer- 
sity of  Mexico,  has  reached  the  conclusion,  from  a  study  of  the 
analyses  of  urine  in  two  hundred  cases  of  typhus  fever,  that  the 
diminished  quantity  of  urine  excreted  is  in  direct  relation  with  the 
gravit.y  of  the  disase,  and  he  regards  anuria  as  a  symptom  of  fatal 
import.     The  urine  is  turbid  in  typhus  fever  (usually),  but  if  it  is 
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transparent  and  this  transparency  is  preserved  into  the  second  week 
it  is  to  be  regarded  as  a  favorable  prognostic  sign.  If  hyaline  casts 
are  found,  and  especially  pigmentary  granulations,  from  the  fifth  day 
of  the  disease,  and  if  they  are  present  for  a  i^eriod  of  three  days,  Sehor 
Morales  says  that  death  will  result.  A  rise  in  the  specific  gravity  to 
1.033  is  of  grave  significance.  If  albumin  is  present  in  a  proportion 
of  more  than  half  a  gram  per  litre  it  is  a  sign  of  the  greatest  grav- 
ity. Of  equal  gravity  is  hsemoglobinuria  or  hsematuria,  provided  al- 
ways that  this  is  not  due  to  the  presence  of  menstrual  blood.  Finally, 
he  regards  the  presence  of  urobilin  and  of  the  biliary  jngments  and 
acids  as  an  unfavorable  sign  when  they  are  present  in  large  amount, 
and  peptonuria  is  also  of  evil  imj)ort. 

All  those  diseases  which  weaken  the  organism  render  it  less  able 
to  contend  successfully  against  the  disorders  which  an  infection  as 
grave  as  is  typhus  fever  produces  in  most  of  the  organs,  and  there- 
fore by  their  presence  they  render  the  prognosis  more  serious. 

Observatioij  has  shown  that  there  is  a  certain  conjunction  of  cir- 
cumstances in  which  an  unfavorable  termination  of  the  disease  is  to 
be  feared.  These  are  "  the  advanced  age  of  the  patient,  the  epidemic 
presence  of  the  disease,  the  rapid  occurrence  of  the  characteristic 
facies,  great  intensity  of  the  headache,  furious  character  of  the  de- 
lirium, profound  stupor  almost  reaching  coma,  carphologia,  hiccough, 
frequency  and  profusion  of  epistasis,  confluence  of  the  eruption  with 
very  large  patches  of  a  dusky  hue,  gangrenous  appearance  of  the  skin 
where  pressure  occurs  or  where  there  are  blisters,  the  occurrence  of 
vesication,  a  dried  and  shrunken  asj)ect  of  the  skin,  retention  of 
urine,  involuntary  evacuations  of  liquid  and  foul-smelling  stools,  the 
complication  by  pneumonia,  any  irregularity  in  the  development  of 
the  symptoms,  and  an  exaggerated  rapidity  of  the  pulse.  In  regard 
to  this  last-mentioned  symptom  v/e  may  remark  that  in  the  majority 
of  cases  the  pulse  is  108  to  120  a  minute ;  in  some  cases,  when  the 
disease  is  of  very  benign  appearance,  the  pulse  may  be  only  100  or 
a  little  over  during  the  first  few  days,  but  it  becomes  more  rapid  as 
time  goes  on,  and  if  the  rapidity  is  now  accompanied  by  irregularity 
or  other  evidences  of  a  more  or  less  severe  alteration  the  patient  will 
succumb"  (Jimenez) .  I  may  add  from  my  own  experience  that  the 
occurrence  (early)  of  a  disproportion  between  the  pulse  rate  and 
temperature  is  a  sign  of  fatal  omen. 

On  the  other  hand,  we  are  to  regard  as  favorable  factors  "  the  youth 
of  the  patient  up  to  fifteen  years,  the  preservation  of  the  mental  facul- 
ties and  the  strength,  the  apj)reciation  by  the  patient  of  his  own 
needs,  tranquil  sleep,  moisture  of  the  nasal  fossae,  moist  heat  of  the 
skin,  moisture  of  the  mouth  and  absence  of  sordes,  regularity  in  the 
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excretions,  regularity  and  moderate  frequency  of  the  pulse,  and  the 
normal  progression  of  all  the  symptoms"  (Jimenez). 

These  two  groupings  of  the  symptoms  will  be  of  great  assistance 
in  forming  a  definite  prognosis.  Nevertheless,  all  observers  are 
agreed  that  typhus  fever  of  apparently  benign  course  may  terminate 
in  death,  especially  in  the  aged;  and,  on  the  other  hand,  a  case  of 
tj^phus  fever  of  seemingly  great  gravity  may  result  in  recovery. 

Prophylaxis. 

It  is  usual  to  include  the  subject  of  prophylaxis  in  the  first  part  of 
the  section  on  treatment  of  a  disease.  This  is  correct  when  we  are 
treating  of  smallpox  or  rabies,  for  which  diseases  we  have  preventive 
measures  of  incontestable  and  practical  efficacy,  such  as  the  vaccina- 
tion of  Jenner  and  the  preventive  inoculations  of  Pasteur.  We  doubt 
not  that  in  the  future  a  vaccine  against  typhus  fever  will  be  discovered, 
but  we  have  none  as  yet.  In  the  mean  while  we  must  perforce  limit 
our  preventive  measures  to  shutting  off  communication  between  those 
sick  with  typhus  fever  and  the  well. 

Isolation  of  the  patient  and  disinfection  of  his  dejections,  of  his 
underclothing,  and  of  objects  which  have  been  in  mediate  or  imme- 
diate contact  with  him,  such  as  the  clothing  of  his  attendants,  the 
furniture,  the  room  in  which  he  has  been,  etc.,  are  the  means  by 
which  we  prevent  communication  of  typhus  fever  to  those  in  the 
neighborhood  of  the  patient.  Isolation  can  alwaj^s  be  more  effec- 
tively carried  out  in  special  hospitals,  where  the  authorities  may 
employ  suitable  measures  which  cannot  be  instituted  in  civil  practice. 
In  order  that  the  isolation  may  be  efficacious  it  is  necessary  to  en- 
force it  as  rigorously  as  po'ssible ;  it  is  necessary  that  not  only  the  pa- 
tient, but  his  attendants  as  well,  should  be  strictly  isolated.  The 
manner  in  which  isolation  of  cholera  i;)atients  arriving  at  English 
ports  is  carried  out,  as  well  as  the  Avay  in  which  those  suft"ering  from 
the  same  disease  who  arrived  in  New  York  from  Hamburg  in  1892  were 
isolated,  will  serve  as  a  model.  It  would  be  well  if  these  practices 
were  adoj^ted  bj^  the  public  authorities  in  all  countries  as  regards 
typhus  fever  and  other  infectious  diseases  of  the  same  nature. 

When  the  patients  cannot  be  carried  to  a  hospital  they  must  be 
isolated  in  their  own  homes,  in  well-ventilated  rooms  from  which  all 
hangings  and  carpets  have  been  removed  and  in  which  only  the  abso- 
lutely necessary  furniture  has  been  left.  The  attendants  should  be 
selected  from  among  those  who  have  already  had  typhus  fever,  since 
it  is  known  that  one  attack  of  this  disease  confers  immunity  (usually) . 
It  is  to  be  recommended  that  the  nurses  or  other  attendants  should 
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not  sleep  in  the  same  room  or  take  their  meals  there ;  that  before 
eating  they  should  wash  hands  and  mouth  with  suitable  disinfectants ; 
that  they  should  not  communicate  with  the  other  members  of  the 
family  in  any  manner  whatever,  if  this  is  jiossible,  or,  if  it  is  not,  that 
the  communication  should  be  as  limited  and  as  guarded  as  the  cir- 
cumstances will  i^ermit.  The  dejections  should  be  received  in  vessels 
containing  disinfectant  solutions,  and  the  underclothing  should  be 
immersed  in  a  similar  solution  before  being  sent  to  the  laundry. 

When  we  shall  have  discovered  the  germ  which  is  the  cause  of 
typhus  fever  the  number  of  i^recautions  which  we  have  indicated  will 
be  greatly  reduced,  as  it  is  even  now  in  the  case  of  cholera  and  of 
tuberculosis,  the  pathogenic  microorganisms  of  which  affections  have 
been  well  studied;  but  the  precautions  which  we  now  recommend, 
empirical  as  they  are,  have  enabled  us  to  prevent  the  communication 
of  typhus  fever  from  the  ill  to  the  well.  As  we  said  in  the  section  on 
etiology,  in  Mexico  typhus  fever  is  not  spread  when  the  rules  above 
indicated  are  observed,  when  the  clothing  of  the  patients  is  frequently 
changed,  and  when  they  themselves  are  treated  in  the  manner  which 
we  shall  indicate  in  the  following  section. 

Disinfection  is  comjDlementary  to  isolation.  It  is  carried  out  in 
the  case  of  the  dejections,  not  because  it  has  yet  been  proved  that 
these  may  serve  as  a  vehicle  of  contagion,  but  simply  as  a  measure  of 
precaution.  We  insure  the  disinfection  of  the  bedclothes  and  under- 
clothing of  the  patients  in  the  hot-air  oven,  that  of  the  furniture  and 
dwellings  by  means  of  bichloride  of  mercury  solution,  that  of  objects 
which  might  be  injured  by  this  by  means  of  a  five-per-cent.  solution 
of  carbolic  acid,  and  that  of  delicate  bric-a-brac,  fine  textures,  or 
objects  of  art  which,  through  inadvertence,  or  any  other  reason,  have 
been  left  in  the  sick-room,  by  means  of  formic  aldehyde.  It  is  pos- 
sible that  these  precautions  are  more  than  is  necessary,  but  that  is 
because  we  are  yet  ignorant  of  the  germ  of  contagion  and  its  means 
of  transport.     A  simplification  in  the  methods  will  come  later. 

Although  this  is  not  the  place  to  dwell  in  detail  on  measures  re- 
lative to  public  hygiene  and  which  we  cannot  doubt  will  prevent 
the  disease  from  spreading  throughout  a  city,  we  may,  nevertheless, 
recall  that,  while  treating  of  the  causes  of  typhus  fever,  we  related 
certain  facts  proving  the  influence  which  fecal  emanations  have  in 
the  production  of  t3'phus  fever,  and  showed  from  this  the  necessity 
for  the  removal  of  all  such  matters  from  the  interior  of  dwellings 
beyond  the  outskirts  of  the  city  by  means  of  impermeable  conduits 
having  a  sufficient  fall  and  thoroughly  flushed  by  a  continuous 
stream  of  water.  The  proper  location  of  water-closets  and  of  all  the 
drains  inside  houses  also  comes  within  the  domain  of  hygiene.     This 
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recalls  also  all  tlie  otlier  works  of  public  sanitation  recommended 
by  liygienists  and  whicli  probably  will  succeed  some  day  in  causing 
tlie  disajjpearance  of  typlius  fever  from  civilized  communities. 

Another  measure  wbicli  experience  has  proved  to  be  efficacious  in 
preventing  the  spread  of  typhus  fever  is  the  removal  from  populous 
centres  of  the  crowds  of  beggars  and  tramps.  Dr.  Jesus  E.  Monjares, 
of  San  Luis  Potosi,  has  informed  me  that  in  this  city  the  removal  of 
the  crowds  of  beggars  who  swarmed  its  streets  sufficed  to  cause  the 
disappearance  of  an  epidemic  of  typhus  fever  which  was  prevailing 
there.  Brouardel,  in  the  work  above  cited,  confirms  this  view  and 
declares  that  all  vagabonds  should  be  regarded  as  suspects,  and  that 
they  should  not  be  received  into  hospitals,  asylums,  or  prisons  with- 
out having  previously  been  subjected  to  precautionary  measures; 
their  clothing  should  be  removed,  their  hair  should  be  cut,  and  they 
should  be  made  to  take  a  bath,  being  then  given  clean  clothes  fur- 
nished by  the  establishment,  those  which  they  had  previously  worn 
being  disinfected. 

In  Mexico  the  clothing  of  all  i)atients  brought  to  the  tyj^hus-fever 
hospital  is  disinfected  and  is  returned  to  the  patients  upon  leaving 
the  hospital  after  they  have  taken  a  bath. 

Treatment. 

Up  to  the  present  we  know  of  no  specific  remedy  for  the  cure  of 
typhus  fever.  The  report  upon  the  treatment  of  dii^htheria  by  the 
serums  of  Behring  and  Roux  presented  to  the  International  Medical 
Congress  in  1897  has  removed  all  doubts  as  to  the  utility  of  this  cura- 
tive measure  and  has  awakened  a  hope  that  a  similar  method  of  cure 
may  be  discovered  in  the  case  of  typhus  fever. 

Orrliotherapy . — The  attempts  made  in  Europe  and  America  to  treat 
virulent  diseases  by  means  of  the  blood  serum  of  animals  which  are 
naturally  immune,  or  which  have  been  rendered  immune  artificially, 
suggested  to  me  the  idea  of  using  as  a  curative  remedy  in  typhus 
fever  the  blood  serum  of  convalescents  from  this  disease.  We  know 
that  one  attack  of  typhus  fever  as  a  general  rule  confers  immunity 
upon  the  person  who  has  suffered  from  it.  Although  this  immunity 
is  not  absolute,  as  the  rare  instances  of  repeated  attacks  of  typhus 
fever  would  indicate  (see  above  in  the  section  on  etiology) ,  it  may, 
nevertheless,  be  assumed  that  one  who  is  only  convalescent  from  the 
disease,  or  who  has  had  it  but  a  short  time  before,  has  acquired  at 
least  temporarily  absolute  immunity.  Starting  from  these  considera- 
tions I  sought  among  the  convalescents  from  typhus  fever  those  who 
were  young  and  who  had  been  in  good  health  prior  to  the  attack  from 
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which  they  were  emerging,  those  who  had  had  no  diathetic  troubles 
previously,  and  iu  whom  the  convalescence  was  frank.  I  obtained 
from  these,  using  the  strictest  aseptic  precautions,  a  small  (quantity 
of  blood  drawn  directly  from  the  veins  into  sterilized  tubes. 

The  first  i:)atient  in  whom  I  emf)loyed  this  method  of  treatment 
was  a  young  man  of  twenty  years,  i^reviously  healthy  and  robust,  in 
whom  it  was  to  be  expected  that  the  disease  would  follow  a  typical 
course.  I  began  injections  of  blood  serum  from  a  typhus-fever  con- 
valescent on  the  seventh  day,  in  doses  of  3  c.c,  increased  in  the  fol- 
lowing days  to  4,  5,  6,  8,  and  12  c.c.  The  disease  terminated  on  the 
fourteenth  day,  so  that  it  was  not  cut  short;  neither  was  the  delirium 
affected,  for  it  persisted  even  one  day  after  the  temperature  had 
dropped  to  normal.  In  other  cases  in  which  I  employed  the  same 
remedy  in  larger  doses  I  was  unable  to  convince  myself  that  the 
serum  exerted  a  favorable  influence  on  the  duration  of  the  disease, 
but  neither  could  I  see  that  it  had  any  injurious  effect  upon  the  pa- 
tient. I  have  been  unable  to  continue  my  observations  for  the  reason 
that  during  these  past  two  years,  the  endemic  of  typhus  fever  has 
been  at  a  minimum  in  the  city  of  Mexico  (from  seven  to  ten  deaths  a 
week  in  a  population  of  350,000),  and  I  have  not  now  at  my  disposal 
any  special  service  of  typhus-fever  patients.  I  think,  however,  that 
the  subject  is  well  worthy  of  further  investigation. 

Dr.  NicoMs  Kamirez  de  Arellano  and  Dr.  Ismael  Prieto,  the  first 
named  a  member  of  the  Superior  Council  of  Health  and  the  second 
the  Chief  of  the  Bacteriological  Laboratory  of  this  same  Council,  have 
suggested  a  similar  therapeutic  procedure.  These  gentlemen  believe 
with  me  that  the  blood  serum  of  convalescents  from  typhus  fever  is 
endowed  with  curative  properties  against  this  disease ;  but  they  pro- 
pose in  order  to  practise  the  orrhotherapy  of  typhus  to  follow  the 
methods  that  other  authors  have  employed  for  the  cure  of  other  trans- 
missible diseases.  The  usual  procedure  consists  in  injecting  into 
an  animal  endowed  with  natural  immunity  fiuids  or  tissues  which 
contain  the  specific  agent,  in  withdrawing  the  blood  after  the  animal 
has  received  a  series  of  injections,  and  in  then  injecting  the  serum  of 
this  blood  into  the  patient.  So  their  plan  is  to  inject  the  blood  of 
typhus-fever  patients  into  certain  animals  and,  after  a  series  of  such 
injections  have  been  made,  to  extract  the  serum  from  the  blood  of 
these  animals  and  employ  it  therapeutically  for  the  cure  of  typhus 
fever  in  man. 

Another  member  of  the  Council  of  Health,  Professor  of  Veterinary 
Medicine  Jose  L.  Gomez,  injects  into  the  horse  cultures  of  the  mi- 
crobe of  which  we  spoke  in  the  section  on  etiology,  and  after  a  vari- 
able number  of  injections  takes  the  serum  from  the  blood  of  this 
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horse  and  inoculates  witli  it  those  ill  of  typhus  fever.  His  observa- 
tions have  up  to  the  present  been  very  few,  and  we  are  unable  to 
draw  from  them  any  definite  conclusion;  it  has  been  demonstrated, 
however,  that  they  are  innocuous. 

As  we  see,  therefore,  some  attempts  in  the  way  of  orrhotherapy 
have  been  made,  but  have  given  as  yet  no  practical  results.  Even  if 
a  curative  measure  were  found,  we  could  not  hope  that  it  would  have 
any  action  upon  the  lesions  already  present  in  the  tissues  at  the  time 
the  treatment  was  begun.  Yet  we  should  persevere  in  this  study, 
taking  advantage  of  the  facts  thus  far  ascertained. 

Typhus  fever  is  one  of  those  diseases  in  which  very  many  alleged 
specific  measures  or  remedies  have  been  recommended.  In  this  dis- 
ease more  than  in  any  other  we  have  seen  the  treatment  change  ac- 
cording to  the  ideas  prevailing  as  to  the  nature  of  the  malady  and 
according  to  the  hypotheses  formulated  in  regard  to  the  action  of 
certain  medicaments.  Historj^  has  passed  judgment  upon  the  use- 
lessness  and  even  injuriousness  of  certain  methods,  such  as  venesec- 
tion, which  have  now  been  definitively  jjroscribed. 

At  the  present  time  with  our  notions,  however  imperfect  they  may 
be,  concerning  bacteria  and  toxins  and  their  mocl^  of  acting  upon  the 
organism  in  infectious  diseases,  certain  rules  have  been  proposed  for 
our  therapeutic  guidance  in  the  various  periods  of  invasion  of  the 
organism  by  the  microbes,  of  their  diffusion  through  it,  of  the  pro- 
duction of  their  injurious  effects,  and  of  their  expulsion.  But  as  we 
do  not  know  what  germ  produces  typhus  fever  we  cannot  know  at 
what  moment  it  enters  the  organism,  how  it  diffuses  itself  in  it,  or 
how  it  is  eliminated  or  destro^^ed.  Such  a  scheme  of  treatment,  which 
has  not  yet  received  the  sanction  of  experience,  cannot  find  place  in  a 
treatise  of  the  nature  of  that  which  we  are  writing  at  the  present  mo- 
ment, for  the  work  of  which  it  forms  a  part  has  a  different  aim, 
namely,  to  offer  to  i)ractising  physicians  only  the  results  of  observa- 
tion and  of  experience,  devoid  of  all  theoretical  consideration. 

With  this  end  in  view  let  us  establish  the  foundations  upon  which 
to  base  tlie  treatment  of  typhus  fever.  Typhus  fever  is  an  infection 
of  cyclic  course  which,  when  once  it  has  started,  ends  only  in  recov- 
ery or  death  and  cannot  be  cut  short,  as  the  laity  believe  and  as  was 
formerly  believed  by  physicians  themselves.  It  is  true  that  a  prac- 
tising physician,  an  excellent  observer,  and  a  distinguished  clinician. 
Dr.  Graves  of  Dublin,  affirmed  that  if  a  dose  of  tartar  emetic  be  given 
within  the  first  twenty-four  hours  of  a  febrile  affection,  occurring  in 
one  who  had  been  exposed  to  the  contagion  of  typhus,  it  is  possible 
to  abort  it ;    and  this  author  states  that  he  has  seen  the  disease  dis- 
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appear  in  the  case  of  physicians  and  nurses  who,  being  surrounded 
by  tyi)hu8-fever  patients,  had  had  an  intense  chili,  followed  by  fever, 
severe  headache,  and  the  other  symptoms  which  typhus  fever  may 
present  in  the  first  day  after  its  onset.  Graves  explains  in  his  work 
the  mode  of  action  of  this  remedy  in  such  conditions,  and  he  is 
convinced  of  its  efficacy  and  advises  its  use  whenever  a  patient  is 
seen  under  the  conditions  described  by  him.  Apart  from  these  cir- 
cumstances, and  especially  when  the  disease  is  already  established, 
it  is  necessary  to  remember  that  any  plan  which  may  be  offered  for 
the  treatment  of  the  affection  cannot  have  for  its  object  the  arrest  of 
the  progress  of  the  fever,  for  such  an  attempt  is  useless.  It  is  neces- 
sary not  to  forget  that  the  appearance  under  which  typhus  fever  re- 
veals itself  to  us  is  nothing  more  than  the  exjjression  of  the  contest 
which  is  established  between  the  vital  forces  of  the  organism  and  the 
germ  which  is  seeking  to  gain  possession  of  it,  and  later  the  struggle 
to  destroy  or  expel  the  germ  when  it  has  already  invaded  the  organ- 
ism; and  that  this  struggle  is  carried  out  according  to  biological 
laws  and  that  to  disturb  it  inconsiderately  is  to  oppose  nature  in  the 
work  which  she  has  in  hand. 

While  we  do  not  know  of  any  specific  remedy,  the  x^rovince  of  the 
physician  is  to  aid  the  organism  in  its  defence  against  infection,  to 
moderate  the  symptoms  which  by  their  intensity  may  jeopardize  life, 
to  sustain  by  means  of  food  and  proper  medication  the  strength  of 
the  individual,  and,  finally,  to  jjlace  the  patient  under  such  hygienic 
conditions  as  will  help  him  to  emerge  victor  from  the  contest. 

In  accordance  with  this  programme  the  j^roblem  which  the  ph}^- 
sician  has  to  solve  is  verj^  well  defined.  In  those  cases  in  which  the 
disease  follows  a  regular  course,  when  no  symptom  assumes  a  spe- 
cially grave  character,  when  the  forces  of  the  patient  are  well  main- 
tained, when  no  function  of  f:h6  organism  is  very  greatly  disturbed, 
especially  if  the  patient  is  young  and  has  previously  been  in  good 
health,  and  when  the  endemic  or  the  epidemic  has  not  taken  on  a 
grave  character  in  other  patients  attacked  at  the  same  time — in  a 
word,  when  the  disease  is  benign,  it  will  suffice  to  prescribe  the  reme- 
dies which  we  shall  mention  below,  in  order  to  guide  the  patient  to 
recovery. 

If  the  case  is  one  occurring  in  private  practice  it  is  necessary  to 
isolate  the  x^atient,  as  we  said  above  in  sx^eaking  of  x^rophylaxis,  in  a 
room  of  sufficient  size,  always  kept  clean  and  well  ventilated,  from 
which  the  carpets,  ux)holstered  furniture,  pictures,  objects  of  art,  etc., 
have  been  removed  and  in  which  only  the  indispensable  articles  of 
furniture  (among  which  we  include  a  second  cot)  remain.  It  should 
be  remembered  that  the  ventilation  sufficient  for  renewing  the  air  in 
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the  apartment  need  not  be  carried  so  far  as  to  leave  all  doors  open  in 
cold  or  damp  weather,  as  many  persons  have  inconsiderately  advised. 

The  underclothing  and  bed  clothing  should  be  renewed  as  fre- 
quently as  the  condition  of  the  ijatieut  will  permit.  The  teeth  and 
the  mouth  of  the  patient  should  be  cleaned  with  slightly  alkaline 
solutions  or  with  a  solution  of  borax,  especially  before  any  food  is 
taken.  During  the  first  few  days  of  the  disease  the  patient  himself 
may  perform  these  ablutions,  but  when  he  has  lost  consciousness  of 
his  own  acts  the  nurse  must  attend  to  them.  By  means  of  a  pair  of 
forceps  the  nurse  should  introduce  a  pledget  of  cotton,  soaked  in  the 
solution  to  be  used,  as  far  as  the  j)osterior  wall  of  the  pharynx,  sweep- 
ing, so  to  speak,  the  palate,  the  tongue,  the  interior  of  the  cheeks,  and 
the  dental  arches.  Then  she  should  moisten  the  mucous  membranes, 
including  those  of  the  nose,  the  pharynx,  and  the  buccal  cavity,  with 
sterilized  glycerin.  In  the  case  of  female  patients  it  is  necessary  to 
observe  the  same  measures  of  cleanliness  in  the  vagina  and  vulva, 
especially  if  menstruation  occurs  during  the  course  of  the  illness. 
Before  going  further  we  would  insist  upon  one  point,  namely,  that 
tyj^hus-fever  patients  should  be  cared  for  by  special  nurses  who  have 
alread}^  had  the  disease  and  are  therefore  presumably  immune,  and 
not  by  members  of  the  family  who,  on  account  of  their  close  relation- 
shij)  and  the  affection  which  they  bear  for  the  patient,  will  be  apt  to 
be  wanting  in  the  necessary  calmness,  and  especially  since  they  have 
not  received  proper  education  in  the  duties  of  such  an  occupation 
which,  like  all  others,  requires  special  knowledge.  Dr.  Graves 
always  refused  to  take  charge  of  a  case  of  severe  typhus  fever  unless 
the  nursing  was  done  by  a  person  of  sj)ecial  and  wide  experience. 
Cleanliness  is  indispensable,  for  it  is  to  be  remembered  that  the  bad 
odor  which  the  patient  gives  off  depends  not  onlj^  upon  the  severity 
of  the  disease  but  also  upon  the  lack  of  cleanliness  of  the  sufferer 
himself. 

In  the  benign  cases  which  we  are  now  considering  it  will  suffice  to 
sponge  off  the  whole  body  once  a  day  with  lukewarm  water  contain- 
ing alcohol  or  vinegar,  with  Florida  water,  or  with  a  thymol  solution. 
When  the  temperature  is  very  high  and  the  skin  is  dry  and  burning 
hot,  this  sponging  should  be  repeated  many  times  a  day,  for  it  affords 
great  comfort  to  the  patient. 

The  diet  requires  special  attention  on  the  part  of  the  physician. 
During  the  time  when  it  .was  supposed  that  visceral  inflammation  ex- 
isted in  typhus  fever,  and  when  consequently  an  antiphlogistic  method 
of  treatment  was  employed,  the  patients  were  submitted  to  a  very 
strict  diet,  while  at  a  later  period  thej^  were  overfed.  Experience 
has  shown  that  the  first  extreme  was  full  of  danger  to  the  patient, 
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while  prudence  Las  modified  the  second.  In  the  first  few  daj^s  of  tlie 
disease  alimentation  may  be  very  slight,  since,  as  in  all  febrile  affec- 
tions, the  appetite  is  lost  and  digestion  is  imijaired ;  but  at  a  later 
period  it  is  necessary  to  give  the  patient  milk,  gruel,  or  broth  at  more 
or  less  frequent  intervals,  according  to  the  condition  of  digestion  and 
according  to  the  amount  taken  at  each  time ;  but  the  intervals  should 
not  be  less  than  three  hours  and  should  be  still  longer  during  the 
night,  in  order  that  sleep  may  not  be  disturbed.  We  need  not  insist 
upon  the  variations  in  the  diet  according  to  the  customs  of  each  coun- 
try, to  the  habits  of  each  patient,  to  the  condition  of  vigor  or  debility 
of  the  individual,  and  to  the  depression  of  his  strength  caused  by  the 
disease.  We  should  insist,  however,  upon  the  use  of  milk,  since  it  is 
a  complete  food,  of  easy  digestion,  and  is  absorbed  without  leaving 
much  residue,  because  it  possesses  a  marked  diuretic  action,  and  also 
because,  according  to  the  investigations  of  Gilbert  and  Dominici, '^ 
it  diminishes  in  a  remarkable  measure  the  number  of  bacteria  in  the 
digestive  tube.  The  skill  necessary  for  a  proper  regulation  of  the 
diet  in  each  individual  case,  as  in  all  other  matters,  is  obtained  much 
better  hy  personal  experience  than  by  any  written  rules ;  but  in  any 
case  it  is  necessary  not  to  forget  that  the  alimentation  is  intended  to 
repair  losses  and  to  supply  to  each  tissue  the  elements  necessary  to 
its  life. 

The  concentration  of  the  fluids  in  the  organism  in  all  cases  of 
grave  infection,  especially  in  febrile  cases,  brings  with  it  thirst  as  an 
expression  of  the  necessity  of  supplying  the  water  which  is  lost. 
This  necessity  is  met  in  many  ways  which  have  varied  with  the  ideas 
concerning  the  nature  of  the  disease  that  have  prevailed  at  different 
jjeriods,  but  the  supply  of  fluids  in  some  way  is  indispensable.  For 
example,  slightly  acidulated  beverages  have  been  employed  in  cases 
of  high  fever  of  inflammatory  form ;  tonic  beverages,  with  wine  or  a 
mineral  or  vegetable  acid,  when  there  is  much  debility  or  a  tendency 
to  hemorrhage,  or  when  the  eruption  has  assumed  a  markedly  pe- 
techial aspect;  aromatics  in  cases  in  which  the  meteorism  has  not 
been  lessened  by  evacuation  of  the  bowels ;  fluids  containing  quinine 
with  alcohol  in  the  case  of  those  suffering  from  the  adynamic  form 
of  the  disease. 

As  we  have  already  said,  consiipation  is  frequent  in  typhus  fever 
and  it  is  necessary  to  overcome  it  by  means  of  enemata,  which  may 
be  medicated  if  deemed  advisable.  If  these  do  not  suffice  we  must 
have  recourse  to  mild  laxatives.  The  systematic  administration  of 
purgatives  has  been  recommended  by  some  distinguished  practition- 
ers, Dr.  Jimenez  among  the  number.  Bouchard''  explains  the  good 
effects  of  purgatives  by  saying  that  they  cause  the  expulsion  from  the 
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digestive  tube  not  only  of  the  bacteria  wliich  are  ordinarily  found 
there,  but  also  of  the  toxins  which  they  secrete,  and  that  thus  they 
contribute  to  a  lightening  of  the  labors  of  the  organs  charged  with 
the  destruction  of  these  products.  In  other  countries  and  at  former 
periods  drastic  purgatives  were  employed,  but  this  practice  has  now 
been  universally  abandoned.  The  constant  indication  in  all  cases, 
however,  whatever  may  be  the  form  which  the  disease  has  assumed, 
is  to  keep  the  bowels  open.  Emetics  are  not  indicated  except  at  the 
beginning  of  the  disease  and  in  cases  in  which  gastric  catarrh  is  well 
marked.  I  may  mention,  however,  that  Graves  recommended  tartar 
emetic  in  certain  forms  of  delirium. 

The  meteorism  which  comes  on  during  the  second  week  calls  for 
the  administration  of  remedies  increasing  intestinal  contractility. 
Turpentine  may  meet  this  indication  which  is,  however,  ordinarily 
fulfilled  by  the  remedies  given  to  overcome  the  constipation. 

We  have  said  that  paralysis  of  the  bladder  is  a  frequent  symptom, 
and  the  consequent  distention  maj-  become  so  great  that  the  action  of 
the  sphincter  is  overcome  and  there  is  a  dribbling  awaj^  of  the  urine. 
In  these  cases  it  is  sometimes  suj)i)osed  that  there  is  incontinence  of 
urine,  but  the  truth  is  that  the  bladder  is  full  and  that  the  urine 
which  escapes  is  merely  the  overflow.  The  physician  should  not 
allow  this  condition  to  arise.  If  he  makes  a  daily  exploration  of  the 
hypogastrium  he  will  be  able  to  recognize  when  paralysis  of  the  blad- 
der occurs  and  will  take  care  to  evacuate  the  viscus  by  the  regular  use 
of  a  soft  catheter  under  the  strictest  aseptic  precautions.  The  cathe- 
ter should  be  passed  every  five  or  six  hours,  according  to  the  neces- 
sities of  the  case.  The  urine  thus  obtained  should  be  analyzed  daily 
to  determine  whether  it  is  excreted  in  sufficient  amount,  whether  the 
quantity  of  urea  is  that  ordinarily  found  in  cases  of  pj^rexia,  whether 
albumin  is  present,  and  if  so,  in  what  proportion,  and  finally,  the 
quantity  and  character  of  the  mineral  constituents.  The  results  of 
this  analysis  will  enable  us  to  determine  the  state  of  nutrition  of  the 
patient  and  the  condition  of  the  kidneys,  from  which  we  may  obtain 
data  of  value  in  prognosis  and  treatment. 

We  may  stimulate  the  renal  secretion,  strengthen  the  heart,  and 
increase  arterial  tension  by  means  of  milk  diet,  caffeine,  in  doses  of 
0.25  to  1  gm.  (gr.  iv.-xv.),  tincture  of  strophanthus,  in  doses  of  five 
or  six  drops  three  or  four  times  a  day,  or  sulphate  of  sparteine  in 
daily  doses  of  0.15  to  0.2  gm.  (gr.  ii.-iii.).  Digitalis  is  a  remedy 
which  has  been  recommended  at  various  times  and  by  many  writers 
to  fulfil  this  indication,  but  we  shall  study  this  medicament  when  we 
come  to  treat  of  the  alterations  on  the  part  of  the  circulatory  apparatus. 

Headaclie  is  a  very  distressing  symptom  of  the  disease  and  is 
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treated  in  various  ways :  by  means  of  the  solution  of  acetate  of  am- 
monia, in  closes  of  a  teaspoonful  every  two  or  three  hours,  or  of 
bromide  of  sodium  in  doses  of  1  to  3  gm.  (gr.  xv.-xlv.) ;  by  the  ap- 
plication of  cold  compresses  to  the  forehead ;  by  enemata  of  valerian- 
ate of  ammonia,  by  evacuation  of  the  bowels,  if  this  has  not  been 
previously  effected,  and  by  the  reduction  of  the  light  in  the  sick- 
room. In  cases  of  very  intense  cephalalgia  some  relief  may  often 
be  obtained  by  means  of  cold  affusions  to  the  head,  frequently  re- 
peated. 

Insomnia  demands  special  attention,  not  only  because  it  distresses 
the  patient,  but  also  because  it  is  liable  to  j)rejudice  the  result  of  the 
illness  by  giving  no  rest  to  the  cerebral  activity.  The  measures  which 
we  have  just  mentioned  in  treating  of  headache  may  serve  to  com- 
bat the  insomnia.  Among  these  measures  are  the  insuring  of  quiet 
to  the  patient,  reducing  the  light  admitted  to  the  sick-room,  and 
sponging  the  skin  and  changing  the  clothing  at  the  time  for  going  to 
sleep;  this  is  also  a  good  time  to  change  the  patient's  bed  and  trans- 
fer him  to  one  in  which  the  sheets  are  fresh  and  the  pillow  cool  and 
soft.  A  full  tepid  bath,  if  it  is  not  contraindicated  by  some  affection 
of  the  respiratory  organs,  will  also  be  useful.  Among  the  medicinal 
measures  we  may  resort  in  the  first  place  to  the  use  of  the  bromides ; 
I  prefer  the  sodium  salt,  in  order  to  avoid  the  dangerous  action  which 
the  salts  of  potassium  exercise  upon  the  heart,  and  employ  it  in  doses 
of  1  gm.  (gr.  XV.)  repeated  two  or  three  times  during  the  night. 
Chloral  is  a  very  efficacious  remedy.  It  may  be  given  in  doses  of 
half  a  gram  every  half-hour  until  2  gm.  (gr.  xxx.)  have  been  taken  in 
syrup  hj  the  mouth  or  by  enema.  We  must,  however,  not  forget  the 
unfavorable  effect  which  this,  like  all  hypnotics,  exerts  upon  the 
cardiac  contractions.  We  may  employ  hypnol  and  urethan  in  like 
doses,  or  even  sulphonal,  watching  the  effects  of  the  latter  carefully, 
since  I  have  several  times  seen  it  cause  intermittency  in  the  pulse. 
The  English  i)hysicians  use  opium  by  preference,  administered  by 
the  mouth  or  b}^  enema.  Murchison,  however,  looks  upon  it  as  con- 
traindicated in  cases  in  which  the  function  of  the  kidneys  is  disturbed. 
Graves  says  that  in  these  conditions  the  opium  may  be  replaced  by 
belladonna  or  hj^oscyamus,  both  of  which  possess  the  advantage  of 
stimulating  the  heart  and  of  influencing  indirectly  the  renal  functions. 
Mexican  physicians,  in  general,  do  not  give  opium  to  produce  sleep, 
fearing  to  increase  the  constipation. 

Delirium.  -The  measures  of  which  we  have  spoken  above  help  to 
moderate  the  delirium,  but  if  they  are  not  effective  we  may  increase 
the  dose  of  bromide,  giving  it  in  conjunction  with  preparations  of 
valerian,  especially  valerianate  of  ammonia.     Musk  and  camphor  do 
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not  produce  sucli  a  marked  effect  in  delirium  as  they  do  iu  stupor 
(see  below).  Prolonged  tepid  batlis  and  cold  affusions  or  an  ice  bag 
to  the  liead  are  efficacious  means  wlien  tlie  delirium  is  intense  in 
young  and  vigorous  persons  and  wlien  there  is  no  contraindication 
on  the  part  of  the  respiratory  organs.  If  the  temperature  is  very 
high,  the  skin  hot  and  dry,  and  the  delirium  intense,  we  may  resort 
to  the  wet  pack,  applied  in  the  following  way :  A  sheet  is  wrung  out 
of  very  cold  water  and  is  laid  over  a  rubber  sheet  previously  spread 
on  the  bed;  on  this  the  j)atient  is  placed  naked,  and  he  is  then  rolled 
up  in  the  sheet  and  well  covered  with  blankets,  so  as  to  excite  per- 
spiration. This  is  a  measure  which  has  been  found  to  be  exceedingly 
efficacious  in  suitable  cases.  In  those  cases  in  which  the  ordinary 
symptoms  of  cerebral  excitement  are  conjoined  with  subsultus  ten- 
dinum.  Graves'  plan  was  to  give  the  following  mixture: 

I^  Tartar  emetic, 0. 05  (gr.  f ) 

Camphor, .0.23  (gr.  iiiss.) 

Musk, 0.50  (gr.  vij.) 

Laudanum,         .         .         .         .         .         ,         .10  drops. 

Two  or  three  doses  of  this  mixture  was  usually  sufficient  to  cause 
sleej)  from  which  the  patient  awakened  tranquil. 

Stupor. — This,  which  is  the  chief  symptom  of  typhus  fever,  en- 
dangers the  life  of  the  patient  when  it  is  very  intense,  and  is  a  grave 
symptom  in  all  cases.  As  it  occurs  in  all  the  grave  infections  it  is 
probable  that  it  is  caused  by  changes  in  the  blood  circulating  within 
the  brain,  which  is  charged  with  toxic  principles  resulting  from  auto- 
intoxication or  introduced  into  the  system  in  the  secretions  of  the 
pathogenic  bacteria.  From  this  manner  of  regarding  the  cause  of 
stupor  which  we  observe  clinically  is  derived  the  method  of  treatment 
which  we  ought  to  follow.  We  must  favor  the  elimination  of  these 
products  by  the  skin,  by  the  intestine,  and  above  all  by  the  kidney, 
stimulate  the  action  of  the  heart,  and  arouse  the  nervous  system  b}'^ 
counter-irritation  of  the  skin  and  by  the  administration  of  diffusible 
stimulants.  This  programme  may  be  realized  by  inducing  i^erspira- 
tion,  by  means  of  the  well-known  diaphoretic  remedies,  by  adminis- 
tering hot  whiskey  and  water,  covering  up  the  body  warmly,  and 
giving  acetate  or  valerianate  of  ammonia.  Purgatives  serve  in  this 
case  not  only  to  empty  the  bowels  and  thus  accelerate  the  cerebral 
circulation,  but  i\\ey  also  relieve  the  kidneys  of  part  of  their  work, 
since,  as  Bouchard  says,  when  intestinal  antisepsis  is  effected  the 
urine  contains  a  smaller  amount  of  toxic  substances.  In  this  case 
purgatives  are  clearly  indicated,  and  it  is  probable  that  it  was  their 
good  effects  under  such  circumstances  which  led  a  large  number  of 
physicians  to  adopt  the  evacuant  system  as  a  general  mode  of  treat- 
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nient  of  typhus  fever.  The  renal  function  m  increased,  as  we  have 
already  said,  by  increasing  and  even  exaggerating  the  quantity  of  in- 
gested fluid,  by  making  revulsion  to  the  lumbar  region,  by  the  admin- 
istration of  digitalis  in  infusion  or  powder,  or  of  caffeine  in  doses  of 
0.25  gm.  (gr.  iiiss.)  three  or  four  times  ^  day,  or,  better,  by  subcu- 
taneous injection  of  citrate  of  caffeine  dissolved  in  a  benzoate  of  so- 
dium solution,  or  by  giving  this  mixture  by  the  mouth ;  tincture  of 
strophanthus  in  doses  of  five  drops  three  or  four  times  a  day,  or  sugar 
of  milk  administered  in  food  or  drink,  in  the  proportion  of  25  to 
75  gm.  (  3  vi.-xviii.)  a  day.  In  a  word,  all  the  circulatory  stimulants 
contribute  indirectly  to  increase  the  quantity  of  urine. 

The  kidney  is  the  emunctory  through  which  the  organism  frees 
itself  from  substances  which  are  poisoning  it.  We  cannot  resist  the 
impulse  to  quote  once  more  from  the  treatise  of  Bouchard.'^  He 
says :  "  We  ought  then  to  stimulate  the  renal  function  in  all  febrile 
diseases  which  are  accompanied  by  oliguria ;  this  oliguria  results  fre- 
quently from  increased  perspiration,  from  an  increased  pulmonary 
evaporation  in  consequence  of  the  febrile  tachypnoea,  from  the  diar- 
rhoea, and  from  the  diminution  of  the  ingesta.  It  is  necessary  to 
restore  the  water  withdrawn  in  excessive  amount  from  the  system 
through  these  divers  emunctories,  with  detriment  to  the  kidneys. 
By  favoring  diuresis  we  bring  about  aD  antisepsis  indirectly,  expel- 
ling from  the  organism  the  vital  products  of  the  microbes.  The  urine, 
which  most  certainly  is  the  vehicle  for  the  elimination  of  the  physio- 
logical poisons  produced  by  the  cells,  also  removes  the  poisons  fab- 
ricated in  our  tissues  by  pathogenic  agents.  The  urine  which  elimi- 
nates so  many  poisons  is  also  the  vehicle  by  Avhich  the  poisons  of 
disease  are  removed  from  the  system.  We  ought  to  stimulate  the 
secretory  activity  of  the  kidneys  just  as  much  as  to  contend  against 
the  toxic  accidents  of  the  infectious  diseases."  We  ought,  therefore, 
to  favor  the  action  of  the  kidneys  by  every  means  in  our  power. 

The  remedies  of  which  we  spoke  above  which  stimulate  the  ner- 
vous system,  such  as  musk  and  camphor,  are  indicated  here.  Bar- 
rallier  has  employed  the  essential  oil  of  valerian  in  cases  in  which 
the  stupor  had  reached  the  degree  of  actual  coma,  with  a  really  as- 
tonishing success,  since  he  obtained  one  hundred  and  thirty-five 
favorable  results  in  one  hundred  and  seventy-two  cases,  some  of 
them,  in  the  opinion  of  those  who  were  observing  his  patients,  being 
nothing  short  of  resurrections.  In  Mexico  we  have  obtained  very 
notal)le  results,  in  similar  cases,  ])y  the  administration  of  asafoetida 
by  enema.  Coffee  and  tea  administered  in  hot  infusion  are  powerful 
remedies  which  are  daily  resorted  to  with  success  in  practice,  and 
which  have  given  good  results  in  the  hands  of  the  English  physicians. 
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Cutaneous  revulsion  by  means  of  blisters  applied  to  tlie  calves  of 
the  legs  had  a  vogue  for  a  considerable  period,  but  the  frequency  with 
which  ulceration  or  gangrene  followed  these  blisters  led  to  their  aban- 
donment ;  re^oilsion  to  the  scalp  which  has  been  previously  shaved  is, 
however,  still  resorted  to  by  some  authorities.  Stimulation  of  the 
skin  may  be  made  by  means  of  the  lotions  mentioned  at  the  begin- 
ning of  this  section  as  of  service  in  cleansing  the  skin,  refreshing  it, 
and  stimulating  it  in  a  mild  degree ;  if  we  employ  verj'  strong  solu- 
tions of  thymol  or  vinegar,  or  pure  Florida  water,  Cologne  water,  or 
tincture  of  musk  we  may  produce  quite  a  sharp  irritation  of  the  skin. 

Adynamia  is  not  a  sj^mptom  of  the  disease ;  it  is  rather  a  special 
form  of  typhus  fever  resulting  from  the  changes  produced  in  the 
organism  b}'  its  own  toxic  elements  or  by  those  which  are  secreted 
by  the  i^athogenic  germs  of  the  disease.  The  adynamic  is  a  frequent 
form  of  typhus  fever  in  persons  debilitated  by  previous  disease,  by 
age,  by  overwork,  or  by  privation ;  but  it  may  also  present  itself  in 
association  with  the  ataxic  form  in  young  and  robust  individuals,  as 
we  have  previously  said.  It  is  necessar^^  to  guard  against  it  from  the 
very  beginning  by  means  of  suitable  food,  the  breathing  of  pure  air, 
a  proper  regard  for  the  i^erformance  of  the  functions  of  all  the  organs, 
and  a  diminution  of  the  results  of  infection  through  the  measures  of 
which  we  have  si:)oken  above;  but  there  are  also  certain  remedies 
which  are  especially  indicated  here,  such  as  the  tonics,  and  especially 
cinchona  and  its  alkaloids.  It  is  necessary  to  stimulate  the  action  of 
the  vasomotor  nerves  by  means  of  strychnine.  It  is  a  frec^uent  prac- 
tice of  Mexican  physicians  to  give  hypodermic  injections  of  sulphate 
of  strychnine  as  soon  as  the  loss  of  strength  begins  to  be  apparent, 
and  to  continue  them  throughout  the  entire  course  of  the  disease, 
increasing  the  dose  gradually  from  2  mgm.  to  8,  10,  or  12  mgm. 
(gr.  37 -i)  per  diem. 

This  is  the  proper  place  to  speak  of  the  use  of  alcoholic  stimulants, 
which  have  been  systematically  employed  in  the  treatment  of  typhus 
fever  in  certain  countries,  especiallj^  in  Europe.  In  my  oj)inion  the 
routine  emj^loyment  of  alcohol  is  not  to  be  recommended.  The  vogue 
which  this  has  had  at  certain  periods,  based  upon  the  undoubted  good 
results  obtained,  was  due  to  the  circumstances  under  which  the  dis- 
ease occurred,  that  is  to  say,  during  or  immediately  after  a  great  war 
and  in  people  worn  out  by  hunger,  fatigue,  or  privations.  It  may 
easily  be  understood  that  under  such  circumstances  the  treatment  of 
all  patients  indiscriminately  by  alcohol,  which  stimulated  the  nervous 
system  and  increased  the  strength,  would  be  found  to  be  an  efficacious 
measure  and  productive  of  the  best  results.  Under  ordinary  circum- 
stances, however,  the  employment  of  alcohol  should  not  be  regarded 
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as  a  method  of  treatment  of  the  disease,  but  rather  as  applicable  in 
individual  cases  only  and  to  meet  certain  indications  furnished  by 
the  patient.  The  latter,  when  in  poor  condition  in  consequence  of 
previous  disease,  of  overwork,  or  of  extreme  age,  requires  alcohol, 
and  in  these  conditions  Mexican  physicians  have  prescribed  it  with 
benefit. 

From  the  formulating  of  this  general  rule  we  may  pass  to  its  ap- 
plication in  special  cases.  Alcohol  is  to  be  given  early  and  through- 
out the  entire  course  of  the  disease  in  the  case  of  individuals  who 
have  used  it  freely  in  health,  and  the  quantity  employed  is  to  be  regu- 
lated according  to  the  i:)atient's  previous  habits  in  this  regard.  In 
the  aged  alcohol  must  be  prescribed  as  soon  as  adynamia  ajDpears, 
and  its  use  is  then  to  be  continued  throughout  the  disease.  If  the 
pulse  becomes  small,  weak,  intermittent,  compressible,  or  irregular, 
alcohol  is  indicated;  but  if  the  character  of  the  pulse  does  not  im- 
-pioYe  after  a  reasonable  trial  the  remedy  is  to  be  discontinued 
(Murchison).  A  pulse  of  abnormal  slowness  also  calls  for  the  same 
remedy.  It  is  necessary,  however,  not  to  trust  exclusively  to  alcohol 
to  restore  the  rhythm  of  the  heart's  contractions,  but  we  must  have 
recourse  also  to  those  agents  which  act  directly  ux)on  the  circulatory 
system  and  to  which  we  referred  above  when  speaking  of  the  meas- 
ures suitable  for  stimulating  the  functional  activity  of  the  kidneys. 

Fever. — This  is  an  essential  element  of  the  disease.  Its  function 
is  to  destroy  the  infectious  materies  morbi,  and  we  must  not  ordi- 
narily attempt  to  overcome  it  by  therapeutic  measures ;  the  office  of 
the  physician  is  only  to  moderate  it  on  occasion,  in  order  that  in 
itself  it  may  not  become  a  cause  of  the  death  of  the  jjatient.  This 
will  suffice  to  explain  why  we  do  not  recommend  the  antipyretics  as 
remedies  to  be  employed  against  the  disease,  but  simply  as  regula- 
tors of  the  fever.  When  the  latter  remains  for  several  days  above 
40°  C.  (104°  F.),  and  especially  if  it  mounts  to  41°  C.  (105.8°  F.), 
steps  must  be  taken  to  reduce  it.  Antipyrin,  antifebrin,  kairin,  etc.,' 
reduce  the  tenq^erature,  but  in  large  dose  or  when  the  remedy  is  con- 
tinued for  a  length  of  time  it  disturbs  the  rhythm  of  the  heart  and 
reduces  functional  activity,  thus  constituting  a  danger,  since,  as  we 
have  said,  these  changes  in  the  circulatory  apparatus  are  signs  of 
■bad  omen.  There  are  more  innocuous  measures  for  reducing  the 
temi)erature,  namely,  those  which  increase  the  urinary  excretion,  and 
the  physical  remedies,  such  as  sponging  of  the  skin,  cool  or  cold 
baths,  and  enemata  of  water  at  a  temperature  below  that  of  the  body ; 
these  abstract  heat  from  the  body  without  producing  disturbances  in 
the  functions  of  the  vital  organs.  While  we  recommend  sudation  by 
means  of  the  remedies  mentioned  above,  we  are  not  advocates  of  the 
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use  of  pilocarpine  except  in  cases  of  very  extreme  elevation  of  tem- 
perature wlien  it  is  desirable  to  obtain  a  rapid,  even  tliougli  not 
permanent,  reduction  of  tbe  pyrexia.  Enemata  of  boiled  water  con- 
taining borax  in  solution  in  the  proportion  of  four  per  cent. ,  or  per- 
manganate of  potassium  (1 :  10,000),  and  at  a  temperature  of  15°  to 
20°  C.  (59°  to  68°  F.),  serve  not  only  to  reduce  the  temperature  but 
also  to  empty  and  disinfect  the  intestine.  Enemata  of  oxygenated 
water  (ten  per  cent.)  at  a  temperature  of  12°  to  15°  C.  (53.6°  to  59°  F.) 
fulfil  the  first  of  these  indications  excellently,  for  they  lower  the  tem- 
perature directl}^  and  also  promote  greatly  the  process  of  oxygenation. 
In  support  of  this  assertion  I  will  quote  briefly  what  Bouchard  has  to 
say  on  this  point :  "  Better  than  precipitating  the  toxic  substances  is 
to  stimulate  the  organism  to  burn  them  in  the  blood  and  the  tissues, 
by  supplying  it  abundantly  with  oxygen.  I  have  shown  that  this  is 
possible,  for  in  proportion  as  oxygenation  is  increased  the  toxicity  of 
tlie  urine  is  diminished,  and  it  is  in  this  fluid  that  the  toxins,  which 
are  the  normal  products  of  the  vital  activity  of  the  cells  of  the  body 
and  of  the  intestinal  microbes,  are  excreted." 

Another  means  of  reducing  the  temperature  is  bathing.  We  may 
use  baths,  as  I  have  before  said,  to  promote  the  functional  activity  of 
the  skin  and  to  abstract  heat,  restoring  in  this  way  to  the  liver  the 
power  of  destroying  poisons  and  reestablishing  the  formation  of  gly- 
cogen, which  had  been  arrested  by  the  fever,  of  that  glycogen  which 
is  used  by  the  hepatic  cell  in  its  action  of  destroying  toxic  substances, 
as  Eoger  has  demonstrated  in  a  notable  thesis.  The  mode  of  employ- 
ment of  baths  has  varied  greatly  at  different  times,  and  a  description 
of  all  the  different  methods  does  not  come  within  the  scope  of  an 
article  of  this  nature. 

The  baths  differ  among  themselves  greatly  according  to  the  tem- 
perature of  the  water  and  the  manner  in  which  this  is  applied.  They 
may  be  cold  or  tepid  or  begun  at  a  moderately  high  temperature  and 
graduallj^  refrigerated;  the  water  may  be  apj)lied  in  the  form  of 
sponging,  affusions,  the  wet  pack,  or  the  tub  bath.  I  shall  say  a 
few  words  only  as  to  certain  special  modes  of  administering  baths  for 
the  reduction  of  high  temjjerature. 

Tepid  baths  are  employed,  either  continuously,  the  patient  being 
kept  in  the  water  at  a  temperature  of  31°  C.  (87.8°  F.)  for  a  period  of 
twenty-four  hours,  as  recommended  by  Kiess ;  or  the  temperature  of 
the  water  is  reduced  from  5°  to  20°  C.  (9°  to  36°  F.)  below  that  of  the  ^ 
patient,  and  the  latter  is  placed  in  the  bath  whenever  his  temperature 
reaches  40°  C  (104°  F.)  and  removed  again  when  he  begins  to  be 
chilly — this  is  Ziemssen's  method;  or  finally  we  may  have  recourse 
to  Bouchard's  method  which  is  to  give  the  bath  in  the  beginning  at  a 
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temperature  2°  C.  (3.6°  F.)  below  that  of  the  patient,  gradually  re- 
cluciug  it  to  a  temperature  30°  C.  (54°  F.)  below ;  the  immersion  is 
continued  for  an  hour  or  more  and  the  baths  are  repeated  as  often  as 
necessary  up  to  as  many  as  eight  in  the  course  of  the  twenty-four 
hours.  It  will  readily  be  understood  that  these  different  methods  of 
bathing  find  their  apx)lication  in  the  different  conditions  which  we 
have  described  above,  but  they  are  not  to  be  regarded  as  special  meth- 
ods of  treatment  in  all  cases.  Furthermore,  bathing  is  not  a  remedy 
of  easy  application  in  daily  practice,  for  it  requires  the  presence  of 
intelligent  nurses,  and  is  out  of  the  reach  of  the  very  poor. 

The  cold  bath  has  acquired  such  a  vogue  and  enjoys  such  a  repu- 
tation, administered  after  Brand's  method,  that  I  am  under  the  neces- 
sity of  adding  a  few  words  concerning  it.  I  shall  follow  chiefly 
Bouchard's  description."  The  method  consists  in  bathing  the  pa- 
tient every  three  hours,  day  and  night,  in  water  at  a  temperature  of 
18°  C  (64.4°  F.),  each  bath  being  of  from  eight  to  ten  minutes'  dura- 
tion. The  patient  is  very  gently  placed  in  the  tub  in  such  a  manner 
that  the  water  covers  him  completely  as  far  as  the  shoulders.  At  the 
moment  of  entrance  into  the  bath  the  patient  experiences  a  severe 
chill,  but  this  lasts  only  a  moment;  at  this  time  an  acidulated  drink 
containing  wine  or  cognac  is  to  be  administered.  During  the  con- 
tinuance of  the  bath  a  fine  jet  of  water  at  a  temperature  of  18°  or  even 
10°  C.  (64.4°  or  50°  F.)  is  directed  against  the  nucha;  at  the  same 
time  friction  or  massage  is  made  of  the  entire  body.  At  the  end 
of  ten  minutes,  more  or  less,  the  chill  returns  and  this  is  an  indication 
that  the  bath  should  be  terminated.  Another  potion  of  wine  or 
brandy  and  water  is  given  to  the  patient,  who  is  carefully  removed 
from  the  bath,  covered  up,  and  left  to  repose  until  the  chill  has  dis- 
appeared; when  this  happens  he  usually  falls  asleep.  In  the  inter- 
vals between  the  baths  the  body  is  covered  with  cold  compresses, 
while  warm  comj^resses  or  even  hot  bottles  are  applied  to  the  lower 
extremities.  The  temperature  of  the  patient  is  taken  every  fifteen 
minutes  and  whenever  the  thermometer  indicates  39°  C.  (102.2°  F.)  a 
new  bath  is  given.  In  mild  cases  fifteen  or  twenty  baths  are  given  in 
a  period  of  five  or  six  days.  In  cases  of  moderate  severity  the  num- 
ber of  baths  is  increased  from  forty  to  sixty,  half  of  them  during  the 
first  week. 

In  very  severe  cases  the  "intensive"  method  is  employed.  This 
consists  in  placing  the  patient  in  a  bath  at  26°  C.  (78.8°  F.),  the  next 
one  at  24°  C.  (75.2°  F.),  another  at  22°  C.  (71.6°  F.),  and  so  on,  until 
we  reach  18°  0.  (64.4°  F.)  or  even  15°  C.  (50°  F.).  Affusion  is 
made  with  colder  water,  at  10°  C.  or  even  8°  C.  (50°  or  46.4°  F.), 
until  a  severe  chill  comes  on.  During  the  continuance  of  the  bath, 
Voj..  XV. -21 


LICEAGA — TYPHUS   FETER. 

massage  or  frictions  of  the  body  must  be  performed  without  inter- 
mission. The  second  chill  comes  more  quickly,  within  eight  minutes 
or  less.  The  patient  is  then  removed  from  the  bath  under  the  same 
precautions,  but  instead  of  cold  compresses  an  ice  bag  is  used.  If 
the  heart  is  weak  another  ice  bag  is  placed  over  the  precordial  region. 
If  the  symptoms  increase  the  bath  is  repeated  every  two  hours;  if 
they  become  less  x>ronounced  the  method  of  bathing  indicated  for 
mild  cases  is  resorted  to. 

As  may  be  seen  from  what  has  preceded,  this  method  of  treatment 
has  for  its  object  to  lower  the  temperature  of  the  patient  while  stimu- 
lating powerfully  the  functions  of  the  skin  and  of  the  internal  organs 
and  provoking  diuresis  by  means  of  the  bath  itself,  of  abundant 
drinks,  and  of  internal  stimulants,  such  as  wine  or  other  forms  of 
alcohol;  in  this  way  we  stimulate  the  renal  functions,  a  measure 
upon  the  necessity  of  which  we  have  already  so  strongly  insisted. 

I  do  not  possess  any  statistics  in  regard  to  the  value  of  cold  bath- 
ing in  the  treatment  of  typhus  fever.  In  tyi)hoid  fever,  however,  the 
mortality  under  this  method  has  varied  between  four  and  nineteen 
per  cent,  in  the  hands  of  different  practitioners,  but  taking  an  aver- 
age of  all  the  cases  reported  by  the  partisans  of  this  method,  we  find 
that  the  mortality  ranges  from  eight  to  eleven  per  cent.  This  would 
be  a  very  good  result  could  we  accept  the  figures  unreservedly  and 
were  it  possible  to  do  away  with  all  the  objections  which  have  been 
advanced  by  those  wdio  oppose  the  method. 

In  conclusion  we  may  sum  up  in  the  words  of  Brouardel  concern- 
ing the  action  of  the  baths  which  are  to  be  emi)loyed  in  grave  cases : 
"  The  cold  bath  lessens  cellular  disintegration,  favors  antisepsis  and 
nutrition  of  the  skin,  and  promotes  diuresis  and  elimination ;  it  has 
a  tonic  and  calmative  effect  upon  the  heart,  prevents  the  terrible 
results  of  hyperpyrexia,  and,  finally,  seems  to  increase  the  phago- 
cytic action."  It  may  at  first  sight  appear  strange  to  reduce  to  this 
one  method  the  treatment  of  grave  infectious  diseases,  but  we  see 
that  it  is  in  reality  a  good  physiological  and  antiseptic  method  of 
treatment. 

The  severe  form  of  typhus  fever  is  one  of  the  most  terrible  dis- 
eases that  the  physician  ever  encounters  in  his  practice ;  its  treatment 
does  not  differ  in  nature  from  that  which  we  have  just  been  discuss- 
ing, but  it  demands  on  the  part  of  the  physician  very  careful  obser- 
vation in  order  to  determine  the  circumstances  that  increase  the 
gravity  of  the  disease  so  that  he  maj'  be  able  to  prevent  them  if 
possible,  to  detect  the  first  signs  of  any  complications,  and  to  recog- 
nize any  disturbance  of  function  on  the  part  of  the  vital  organs  and 
remedy  it  as  soon  as  possible.     While  in  the  benign  form  the  skill  of 
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the  physician  is  not  severely  taxed,  in  the  grave  form  he  is  obliged  to 
exercise  all  his  sagacity,  his  vigilance,  and  his  energy  to  combat  any 
untoward  accidents,  and  must  be  endowed  with  a  tireless  perseverance 
to  contend  up  to  the  very  last ;  typhus  is,  as  we  have  seen,  a  cyclic 
disease,  and  if  the  physician  succeeds  in  maintaining  the  strength  of 
his  patient  up  to  the  period  at  which  the  disease  naturally  subsides, 
the  life  of  his  patient  will  be  saved. 

As  we  have  so  many  times  insisted,  it  is  very  necessary  to  be  on 
our  guard  against  the  complications  which  may  occur  on  the  part  of 
the  digestive,  respiratory,  circulatory,  and  nervous  systems ;  to  watch 
for  the  changes  in  nutrition  as  manifested  by  bedsores ;  to  detect  the 
first  appearance  of  parotiditis  and  otitis,  which  come  on  at  the  begin- 
ning of  convalescence;  and,  above  all,  to  detect  and  treat  phlebitis 
and  arteritis,  which  may  lead  to  gangrene  of  the  extremities.  We 
cannot  enter  into  more  details  regarding  the  symptoms  which  corre- 
spond to  each  one  of  these  complications,  nor  in  regard  to  the  various 
measures  which  their  treatment  demands,  for  such  a  study  would 
carry  us  beyond  the  limits  assigned  to  this  article. 

CONTALESCENCE. 

The  management  of  the  patient  during  convalescence  from  typhus 
fever  calls  for  special  care  on  the  part  of  the  physician.  The  rapid 
return  to  health  and  the  necessity  which  the  organism  feels  of  restor- 
ing the  lost  strength  arouse  the  appetite  which  sometimes  becomes 
voracious.  The  diet  must,  however,  be  increased  very  gradually,  the 
food  must  be  given  at  proper  intervals,  and  the  physician  must  him- 
self select  the  most  easily  digested  articles. 

We  should  not  permit  the  patient  to  sit  up  too  early  for  fear  of 
syncope,  nor  should  he  leave  the  bed  until  he  has  recovered  in  a 
measure  his  strength.  He  should  take  a  bath  for  cleansing  purposes 
as  soon  as  the  condition  of  his  strength  will  allow. 

The  xjhysician,  finally,  should  never  lose  sight  of  his  patient  until 
it  is  certain  that  none  of  the  complications  above  mentioned  can  occur 
and  until  the  organism  has  recovered  its  normal  functions. 
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Synonyms. — Pestis,  Pestis  bubonica,  Bubonic  plague,  Black  death. 

Definition  and  History. 

Plague  is  an  acute  infectious  disease,  characterized  etiologically 
by  the  presence  of  a  specific  microbe,  and  anatomically  by  certain 
pathological  changes  in  the  lymphatic  nodes.  This  disease  was 
described  by  Kufus  of  Ephesus  as  having  existed  in  Lybia,  Egypt, 
and  Syria  as  early  as  the  third  century  before  Christ.  Earlier 
accounts  are  quite  untrustworthy,  inasmuch  as  the  word  hnij.o^  was 
used  by  ancient  authors  to  denote  any  pestilence  attended  with  a  high 
rate  of  mortality.  For  instance,  Thucydides  gives  a  history  of  the 
Athenian  jjestilence,  but  as  no  mention  is  made  of  any  enlargement 
of  the  lymphatic  glands,  the  nature  of  the  disease  has  been  called  in 
question. 

The  first  epidemic  of  historical  importance  is  the  one  which  broke 
out  in  the  reign  of  Justinian,  known  as  the  "Justinian  plague."  The 
epidemic  originated  in  Egyj)t  about  the  year  542,  and  passed  through 
Constantinople  to  reach  Liguria,  Gaul,  and  Spain,  from  whence  the 
disease  was  imported  into  Marseilles  in  588,  and  ultimately  spread 
over  all  Europe.  The  mortality  must  have  been  enormous  in  this 
pandemic,  which  lasted  through  half  a  century.  In  Constanti- 
nople alone  over  ten  thousand  people  are  said  to  have  perished  in 
one  day  (?).  The  i)andemic  of  the  fourteenth  century  was  also  one  of 
the  most  extensive  ])estilences  that  the  world  has  ever  witnessed.  It 
was  then  that  the  malady  was  generally  known  as  "black  death." 
Another  designation, "  pestis  inguinalis,"  also  appears  in  some  of  the 
contemporary  writings.  The  pandemic  is  supposed  to  have  originated 
in  China  al)out  the  year  1334,  and,  spreading  through  India  and  Per- 
sia, reached  Europe  in  1347.  It  prevailed  in  Kussia,  Germany,  Italy, 
and  France,  reaching  England  in  1349  and  Norway  in  1351.  The 
mortality  figures  in  all  these  countries  are  far  from  being  reliable, 
but  we  can  form  some  idea  of  the  magnitude  of  the  epidemics  when 
we  read  that  in  many  cities  inore  than  half  of  the  population  was 
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swept  away.  The  entire  number  of  deaths  in  Europe  during  this  vis- 
itation is  estimated  to  have  been  over  twenty-five  millions,  and  per- 
haps as  many  more  perished  in  Asiatic  countries. 

It  is  said  that  as  many  as  thirty  minor  epidemics  appeared  in 
different  parts  of  Europe  between  the  eleventh  and  fifteenth  centuries 
(Proust),  but  the  next  epidemic  of  any  importance  was  that  of  Mar- 
seilles in  1720.  The  disease  was  brought  over  from  Sj'ria  in  an  in- 
fected vessel,  and  86,000  persons  fell  victims  to  the  scourge.  During 
the  years  1770  and  1771,  80,000  persons  died  of  the  jjlague  in  Moscow. 
This  epidemic  is  believed  to  have  started  in  the  neighborhood  of 
Jassy,  and  to  have  come  through  Kieff  in  order  to  reach  Moscow. 

Coming  down  to  the  beginning  of  this  centurj^  we  find  that  Con- 
stantinople was  the  seat  of  two  severe  epidemics — one  in  1803,  with 
150,000  deaths,  and  another  in  1813,  with  110,000  deaths  (Proust). 
Subsequently  there  were  several  outbreaks  in  the  Balkan  peninsula 
between  the  years  1814  and  1841.  The  plague  in  Greece  in  1828  may 
be  said  to  have  been  one  of  the  most  conspicuous  among  them.  An 
isolated  outbreak  in  the  southern  jJf^i't  of  Italy  (Noja),  in  1815,  per- 
haps deserves  mention  in  this  connection. 

The  last  of  the  European  epidemics  was  that  of  Vetlianka  in  the 
Astrakhan  government  in  Russia  in  the  winter  of  1878-79.  It  is 
supposed  by  some  that  the  disease  was  imported  from  the  provinces 
about  Recht,  on  the  southern  shore  of  the  Caspian  Sea,  not  directly  to 
Vetlianka,  but  first  to  the  city  of  Astrakhan  some  time  in  the  year 
1877.  There  it  manifested  itself  in  a  most  benign  type  {j^esiefruste). 
From  one  hundred  to  one  hundred  and  fifty  persons  are  said  to  have 
been  attacked,  without  there  having  been  a  single  death  (?).  It  is 
further  assumed  that  the  malady  developed  a  malignant  aspect  after 
reaching  Vetlianka. 

Contrary  to  the  above  theory,  Hirsch  and  Sommerbrodt  are 
inclined  to  assume  that  the  malady  was  imported  in  the  articles  (i)re- 
sumably  booty  of  war)  sent  back  from  Armenia  by  the  Vetlianka  Cos- 
sacks. The  writers  were  driven  to  this  conclusion  from  the  fact  that 
the  outljreak  antedated  the  return  of  the  troops  themselves  by  a 
few  days,  and  also  that  there  was  no  case  of  plague  in  the  Russian 
army  during  the  campaign.  The  above-mentioned  authors  dwell  on 
the  relatively  good  hygienic  condition  of  the  town,  to  dispel  any  sup- 
position as  to  the  possibility  of  the  autochthonous  development  of  the 
malady.  This  epidemic  did  not  assume  any  great  dimensions;  there 
were  three  hundred  and  seventy-three  deaths  in  Vetlianka,  and  twenty- 
four  in  the  neighboring  towns. 

Thus  Europe  has  been  free,  for  the  most  part,  from  large  epi- 
demics for  a  long  time,  but  the  ravages  of  the  disease  have  not  abated 


DEFINITION  AND  HI8T0EY.  329 

in  Africa  and  especially  in  Asia.  For  instance,  in  Egypt  there  were 
as  many  as  twenty-one  epidemics  between  1783  and  1844.  In  1858 
there  was  an  outbreak  in  Trix)oli  and  another  in  1874.  In  Arabia 
there  is  one  mentioned  as  occurring  in  the  same  year.  In  the  valleys 
of  the  Tigris  and  Euphrates  a  great  outbreak  took  place  in  1773,  and 
several  minor  ones  are  subsequently  recorded  down  to  the  Bagdad 
plague  in  1876.  After  that  there  is  an  almost  unbroken  plague  rec- 
ord ujj  to  1895.  The  plague  in  Persia  has  also  a  long  history ;  that 
of  Recht  (1876-77)  has  been  already  referred  to,  in  connection  with 
the  Astrakhan  epidemic. 

In  India,  the  plague  seems  to  have  long  existed  endemically,  espe- 
cially in  the  district  near  the  Himalaya  mountains.  Keliable  accounts 
thereof  date  only  as  far  back  as  the  year  1815,  when  there  was  an  out- 
break in  Guzrate.  Subsequently  there  was  a  severe  epidemic  in  Pali 
in  1846.  Minor  epidemics  are  said  to  have  been  almost  continuous  in 
the  hill  districts,  but  they  never  attained  any  magnitude  so  that  the 
attention  of  the  English  physicians  was  not  particularly  directed  to 
them.  Pearson  and  Francis  laid  great  stress  on  the  prevalence  of  a 
pleuropneumonic  process  in  the  Indian  plague,  and  it  seems  that  "the 
glandular  enlargement  did  not  form  a  conspicuous  part  of  the  clinical 
picture.  It  is  for  this  reason  mainly  that  Hirsch  was  led  to  doubt 
the  identity  of  the  Indian  plague  with  that  of  the  Levant.  In  this 
connection  it  is  interesting  to  observe  that  it  was  in  Bombay  that  the 
existence  of  the  pneumonic  plague  was  established  by  Professor 
Childe.  The  nature  of  the  earlier  pestilences  of  India  may  perhaps 
be  cleared  up,  in  some  measure,  by  the  investigation  of  the  present 
form  of  disease  in  the  districts  near  the  Himalayas,  where  it  exists 
endemically. 

Some  have  been  inclined  to  trace  the  origin  of  the  i)resent  epidemic 
in  Bombay  (1896-97)  to  a  recrudescence  of  these  endemics,  but  im- 
portation of  the  disease  from  China  seems  more  probable. 

Our  knowledge  of  diseases  in  the  Chinese  empire  is  very  incom- 
plete. We  can  only  surmise  that  the  plague  existed  there  endemically 
from  time  immemorial.  Nevertheless  we  have  some  scattered  records 
of  the  great  outbreaks  in  1850,  1866,  1871,  and  1872.  At  present  the 
regions  of  Yunnan,  Pakhoi,  and  Lienchu  jnaj  be  regarded  as  the 
plague  districts.  In  1894  the  disease  made  an  advance  into  Canton 
and  Amoy,  and  from  thence  into  Hong-Kong.  The  Hong-Kong  epi- 
demic (1894)  is  memorable  especially  as  being  the  one  in  which  the 
discovery  of  the  pathogenic  liacillus  was  made.  There  were  forty- 
four  cases  of  plague  in  Hong-Kong  during  the  ensuing  year.  These 
cases  may  have  been  due  to  the  recrudescence  of  the  epidemic  of  1894, 
or  they  may  have  been  due  to  reimportation.     Atkinson  is  inclined  to 
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the  latter  view,  and  states  that  the  first  of  these  cases  occurred  six 
months  after  the  cessation  of  the  last  epidemic.  The  epidemic  of 
1896  was  the  continuation  of  that  of  the  previous  year,  and  in  fact  the 
plague  maintains  its  hold  there  even  now. 

Since  the  concession  of  Formosa  to  Japan,  cases  of  plague  have 
been  almost  uninterruptedly  reported,  and  it  is  very  probable  that  the 
disease  has  existed  there  a  long  time. 

Etiology. 

In  old  times  the  displeasure  of  supernatural  beings  was  assumed 
to  be  the  causative  factor  of  various  pestilences.  In  the  middle  ages 
the  Israelites  suffered  frequently  from  the  charge  of  having  poisoned 
the  drinking-waters,  in  order  to  produce  an  outbreak  of  x>lague. 
Coming  down  to  more  rational  times,  climatological,  meteorological, 
and  telluric  influences  have  been  looked  upon  as  the  causes  of  the 
disease.  Further,  the  appearance  of  the  i)]ague  has  been  ascribed  to 
war,  famine,  overcrowding,  earthquakes,  inundations,  or  a  diseased 
condition  of  the  grain  and  other  food  sui)plies. 

It  has  been  established  beyond  all  doubt  that  the  concurrence  of 
any  or  all  the  above-mentioned  factors  can  never  produce  a  case  of 
plague.  They  can  therefore  be  regarded  as  being  merely  predispos- 
ing factors,  but  possessing  in  themselves  no  primary  influence  in  the 
production  of  this  malady.  The  devastation  produced  by  plague, 
and  in  fact  by  all  the  infectious  diseases,  is  usually  severest  in  unsan- 
itary districts,  and  among  the  i^overty-stricken  and  ignorant, 

Race,  age,  and  sex  seem  to  make  no  difference  in  the  liability  to 
the  attack.  Certain  occupations  were  formerly  believed  to  confer 
immunity  against  i)lague,  but  in  the  light  of  modern  knowledge  such 
supposition  can  no  longer  be  maintained.  On  the  other  hand,  cer- 
tain occupations,  such  as  that  of  a  rag-dealer,  may  increase  the  risk 
of  infection. 

One  attack  of  the  disease  seems  to  confer  immunity  against  a  sul)- 
sequent  attack. 

Individual  predispositions  would  be  increased  by  all  those  influ- 
ences which  tend  to  diminish  the  vitality  of  the  system,  but  in  a* given 
case  of  infection  more  importance  is  to  be  attached  to  the  risks  of 
infection  to  Avhicli  the  individual  is  exposed;  and  also  it  is  to  be 
borne  in  mind  that  this  risk  of  infection  may  be  greatly  increased  by 
a  number  of  accidental  circumstances  which  cannot  always  be  fore- 
seen and  guarded  against. 
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Bacteriology 

The  plague  never  occurs  spontaneously  in  a  locality  in  which  the 
malady  has  not  previously  existed,  but  each  case  is  always  derived 
from  a  i^revious  one.  Eeasoning  from  analogy,  Virchow  jiredicted  the 
discovery  of  the  microbic  origin  of  this  disease,  which  prediction,  as 
we  shall  see,  was  realized  in  the  year  1894.  As  early  as  the  year  1879 
Hirsch  and  Sommerbrodt  made  mention  of  innumerable  refractile 
granules  in  the  blood  of  the  patient,  which  granules  often  arranged 
themselves  in  pairs  and  occasionally  appeared  elongated.  But  they 
did  not  seem  to  attach  any  great  etiological  importance  to  these  bodies. 

In  1894  a  scientific  commission  for  the  investigation  of  i)lague,  di- 
rected by  Aoyama  and  Kitasato,  was  sent  from  Japan  to  Hong-Kong, 
where  the  writer  (Kitasato)  was  able  to  isolate  the  bacillus  which  is 
the  specific  cause  of  the  malady.  The  bacilli  were  found  constantly 
and  almost  in  pure  culture  in  the  blood,  in  the  tissue  fluids,  and  in 
the  enlarged  glands  of  those  who  had  died  of  the  plague,  and  also  in 
the  blood  obtained  from  the  finger  tip  of  the  living.  The  same 
microbes  were  also  demonstrated  in  the  intestinal  contents  after  death 
from  the  plague.  We  might  add  further  that  the  same  organisms 
were  met  with  in  the  bodies  of  rats  and  mice  found  dead  during  the 
period  of  the  epidemic. 

The  constant  presence  of  a  characteristic  microbe  in  plague  justi- 
fies the  conclusion  that  it  is  the  causative  agent  of  the  disease,  and 
this  position  is  further  confirmed  by  animal  experiments,  in  which  it 
has  been  shown  that  inoculations  of  pure  cultures  of  the  bacillus  and 
of  the  plague  material,  e.g.,  the  pulp  of  the  enlarged  glands,  jjroduced 
identical  results.  This  microorganism  should  therefore  be  designated 
"bacillus  pestis." 

The  microbe  is  rod-like  in  shape  and  rounded  at  both  extremities. 
In  the  preparations  made  from  the  blood  or  the  fluids  of  internal 
organs,  the  poles  of  the  bacilli  are  stained  more  deeply  than  the  central 
portion,  giving  an  appearance  similar  to  that  of  the  bacillus  cholerje 
gallinarum.  In  the  glands,  although  many  of  them  appear  like 
diplococci,  there  is  a  considerable  number,  of  the  same  microbes, 
which,  staining  easily  in  the  middle  jiortion,  present  distinctly  bacil- 
lary  forms.  In  the  lungs,  heart,  brain,  and  spinal  cord  it  is  not  rare 
to  find  them  presenting  an  appearance  like  that  of  streptococci. 
Again,  in  artifi(;ial  cultures  the  streptococcus-like  appearance  is  the 
ri;le.  On  attentive  observation,  however,  these  cultures  will  be  found 
to  consist  of  bacillary  chains  and  not  cocci  groups.  On  tlie  other 
hand,  cultivations  on  solidified  sprum  i)reseut  the  real  rod-like  shape. 
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Tlie  plague  bacilli  take  all  tlie  aniline  stains,  and  they  are  not 
decolorized  by  the  application  of  Gram's  method.  They  are  endowed 
with  motility  which  is  not  ybtj  active,  but  which  should  not  be  mis- 
taken for  molecular  movement.  In  order  to  observe  their  motility  it 
is  best  to  study  them  in  a  medium  at  the  temperature  of  37°  C.  In 
the  specimens  prepared  from  blood  or  tissue  fluid  of  various  organs, 
and  also  in  cultivations  on  solidified  serum,  the  bacilli  are  seen  to 
Ijossess  distinct  capsules.  In  other  artificial  cultivations  the  capsules 
are  not  developed. 

While  on  the  one  hand  the  unstained  middle  portion  gives  the 
bacilli  a  close  resemblance  to  diplococci,  it  produces  the  imi^ression,  on 
the  other  hand,  as  if  there  were  a  spore  formation  in  these  microor- 
ganisms. Simple  examinations  will,  however,  make  it  evident  that 
the  plague  bacilli  do  not  possess  any  of  the  attributes  of  the  spore- 
forming  bacteria. 

The  plague  bacilli  seem  to  be  particularly  prone  to  undergo  degen- 
eration of  form  in  artificial  cultivations,  specially  in  the  fluid  media. 
Spheroid,  ovoid,  dumb-bell,  and  huge  rod-like  forms  are  the  more 
frequent  of  these  involution  forms. 

When  cultivated  on  solidified  serum,  the  growth  of  the  microbes 
is  visible  after  an  incubation  of  fifteen  to  twenty -four  hours.  On 
surface  view  the  colonies  are  rather  moist  and  of  a  gray  (slightly  yel- 
lowish) hue,  but  by  transmitted  light  they  are  seen  to  possess  a  blu- 
ish tint  and  are  quite  transparent.  The  individual  colonies  never 
attain  a  large  size,  and  when  kept  in  the  incubator  for  more  than  four 
days  they  disappear,  i)erhaps  leaving  a  faint  trace  behind.  Observed 
under  the  microscope  the  individual  colonies  are  circular  in  shape 
with  irregular  margins.  They  appear  granular  at  first,  but  after- 
wards they  become  relatively  denser  in  the  centre,  where  the  color 
is  quite  brown  (seen  under  the  microscope).  The  culture  medium  is 
not  liquefied  by  the  growth  of  the  microbe.  On  agar  the  mode  of 
development  is  entirely  similar  to  that  on  serum. 

The  multiplication  of  the  microbes  in  gelatin  is  extremely  pro- 
tracted, taking  four  or  five  days  at  the  temperature  of  20°  to  25°  C. 
In  order  to  observe  the  isolated  growth,  it  is  advisable  to  make  iso- 
lation cultures  in  the  upper  portion  of  gelatin  media  (containing 
fifteen  per  cent,  gelatin  and  two  per  cent,  glucose).  The  colonies 
are  then  seen  to  be  spheroidal  in  shape,  with  slightly  irregular  super- 
ficies, and  grayish  in  color.  The  growth  in  the  stab  culture  presents 
an  appearance  very  much  like  that  of  streptococci,  and,  as  in  the  case 
of  the  latter,  there  is  no  formation  of  the  film  layer  over  the  free  sur- 
face of  the  culture  medium. 

Bouillon  is  made  uniformly  turbid  at  first  by  the  growth  of  the 
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microbe,  but  subsequently  fine  flocculi  are  formed  and  there  is  sedi- 
mentation at  the  bottom  of  the  test  tube.  In  sterilized  milk  the 
growth  of  the  plague  bacilli  is  attended  with  the  coagulation  of  the 
medium  at  the  end  of  the  second  day.  On  potatoes  a  thin  film-like 
growth  of  soinewhat  desiccated  appearance  is  observed  at  37"  C. 

The  plague  bacillus  is  a  facultative  anaerobe.  In  fact  its  groAvth 
is  more  vigorous  in  anaerobic  cultures,  and  in  such  its  virulence  is 
preserved  for  an  almost  indefinite  length  of  time.  Cultures  as  old  as 
eight  to  ten  months  have  been  found  to  i)ossess  their  original  viru- 
lence. The  optimum  temperature  is  between  36°  and  39°  C.  The 
bacilli  do  not  produce  x^igment  or  gases. 

Laboratory  animals,  such  as  mice,  rats,  guinea-pigs,  and  rabbits,  are 
all  susceptible  to  infection.  They  sicken  in  the  course  of  from  twenty- 
four  to  forty-eight  hours  after  inoculation,  the  temperature  rising  as 
high  as  41.5°  C,  and  they  die  within  from  two  to  five  days,  according 
to  their  size  and  the  quantity  of  the  virus  inoculated.  Examined  after 
death,  the  parts  around  the  site  of  inoculation  are  seen  to  be  infiltrated 
with  hemorrhagico-gelatinous  exudations,  the  spleen  is  enlarged,  and 
often  there  is  a  tumefaction  of  the  lymphatic  glands.  The  bacilli  are 
found  in  the  blood  and  consequently  in  all  the  organs.  Experimental 
infection  by  way  of  the  digestive  canal  can  easily  be  produced,  and 
the  animals  fed  with  the  virus  succumb  under  exactlj^  the  same  condi- 
tions as  do  those  inoculated.  Inhalation  experiments  have  thus  far 
been  attended  with  negative  results.  Pigeons  are  not  susceptible  to 
plague  infection. 

The  preservation  of  the  virulence  of  the  microbes  in  anaerobic  cul- 
tures has  been  adverted  to  above.  In  aerobic  cultures  the  virulence  is 
lost  rapidly,  so  that  when  left  in  the  incubator  for  from  three  to  four 
days  the  bacilli  are  found  to  be  deprived  altogether  of  their  pathogenic 
action,  and  perhaps  of  their  vitality  as  well.  If  the  cultivation  is 
allowed  to  remain  in  the  incubator  for  a  day,  and  is  then  removed 
therefrom  and  kept  in  a  cool  place,  the  virulence  may  be  preserved 
for  a  week  or  two,  but  seldom  longer.  The  bacilli  undergo  attenua- 
tion if  they  are  cultivated  through  several  generations  in  artificial 
media.  The  cultures  ought  therefore  to  be  kept  reinvigorated  by 
constant  passages  through  the  animal  organism. 

That  the  bacilli  produce  toxin  in  artificial  culture  is  evident  from 
the  fact  that  sterilized  (at  60°  C.  for  twenty  minutes)  bouillon  culture 
is  found  to  possess  toxic  properties.  But  the  quantity  required  to 
produce  fatal  intoxication  with  sterilized  cultures  is  ten  times  that 
which  is  necessary  to  produce  fatal  infection  with  the  unsterilized. 

In  order  to  form  a  correct  notion  of  the  vitality  of  the  plague 
microbe  and  the  consequent  extent  to  Avhich  disinfection  should  be 
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carried,  it  is  necessary  to  study  the  resistance  of  the  microbe  to  the 
action  of  physical  and  chemical  agencies.  It  was  found  that,  when 
the  contents  of  a  bubo  were  spread  out  in  thin  layers  on  cover-glasses, 
and  left  to  dry,  all  the  bacilli  had  died  by  the  end  of  the  fourth  day. 
A  temperature  of  80°  C  was  sufficient  to  destroy  their  vitality  in 
thirty  minutes,  and  in  the  steam  sterilizer  they  were  found  dead  after 
a  few  minutes.  If  to  the  bouillon  culture  of  plague  bacilli  carbolic 
acid  be  added  to  make  the  solution  of  one-per-cent.  concentration,  the 
bacilli  will  be  found  dead  at  the  end  of  an  hour.  With  one-per-cent. 
concentration  of  lime  the  result  is  identical,  but  a  one-half -per-cent. 
concentration  of  the  latter  is  not  efficacious  till  after  a  little  more  than 
three  hours. 

It  is  an  important  point  to  determine  whether  the  diagnosis  of 
plague  can  be  made  by  the  bacteriological  examination  of  the  blood 
taken  from  the  finger  tip.  We  have  been  able  to  demonstrate  the 
jjresence  of  the  microbes  in  blood  twenty -five  times  out  of  twenty- 
eight  cases  examined,  and  we  therefore  are  of  the  opinion  that  the 
finger-blood  examination  would  be  decisive  in  the  majority  of  cases. 
A  fair  degree  of  bacteriological  expertness,  however,  will  be  necessary 
to  make  the  results  reliable ;  for  in  some  cases,  the  number  of  bacilli 
is  extremely  small,  so  that  several  slides  have  to  be  examined  before 
one  can  arrive  at  a  positive  result.  Examination  of  the  fluid  aspirated 
from  the  glandular  swelling  may  perhaps  afif'ord  an  easier  method. 

We  come  now  to  consider  the  mode  of  infection.  We  have  ob- 
served man 3^  cases  in  which  infection  through  the  respiratory  organs 
could  be  fairly  presumed.  Still  the  most  common  way  must  be  that 
of  inoculation  through  external  <vounds.  The  fact  that  the  microbes 
were  found  in  the  intestinal  contents,  and  the  positive  results  of  the 
artificial  infection  by  feeding,  would  lead  us  to  admit  the  possibility 
of  infection  through  the  ingesta. 

Experimental  researches  show  that  animals  can  be  made  immune 
against  the  bacilli  of  this  disease  bj-  preliminary  injections  of  the 
attenuated  virus.  The  same  result  is  obtained  by  the  injection  of 
sterilized  (at  60°  C.)  virulent  cultures.  In  order,  however,  to  produce 
a  great  quantity  of  antitoxin  in  the  blood  of  animals,  they  have  to  be 
"  hyper  vaccina  ted"  by  repeated  injections  of  large  doses  of  fresh  viru- 
lent cultures.  The  serum  of  these  hypervaccinated  animals  is  demon- 
strated to  possess  antitoxic  properties.  For  instance,  1  c.c.  of  the 
serum  injected  into  the  subcutaneous  tissues  of  a  guinea-i)ig  will  be 
found  sufficient  to  Deatralize  three  to  four  times  the  fatal  dose  of  the 
fresh  culture  injected  simultaneously.  Furthermore,  the  serum  is 
endowed  with  curative  efficacy.  Experiments  have  shown  that  the 
serum  injected  twelve  hours  after  the  inoculation  can  save  guinea- 
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pigs  wliicli  would  otherwise  be  certain  to  succumb  to  the  infection 
within  forty -eight  hours. 

Yersiiis  Bacillus  Fesfis.— It  has  been  quite  generally  assumed  that 
the  bacillus  above  described  is  identical  with  that  of  Yersin,  but  this 
assumption  is  incorrect.  The  two  are  quite  distinct,  as  may  be  seen 
from  the  following  summary  of  their  differences  :  To  avoid  tiresome 
repetition  we  shall  designate  Yersin's  bacillus  as  YB,  and  Kitasato's 
as  KB. 

YB  is  much  larger  than  KB,  and  does  not  possess  the  distinctly 
diplococcus-like  appearance  of  the  latter.  Owing  to  its  polymorphism 
exact  measurements  are  difficult  to  give.  It  does  not  possess  a  cap- 
sule. (We  might  mention  in  this  connection  that  the  photogram  of 
Zettnow  must  not  be  considered  as  representing  a  capsule,  in  the  gen- 
eral acceptation  of  the  term.)  YB  is  not  motile  and  is  decolorized  by 
Gram's  method.  Cultural  differences  are  equally  conspicuous.  On 
agar  the  growth  of  YB  is  extremely  luxuriant,  and  though  the  growth 
is  rather  slow  at  first  it  continues  for  a  week,  forming  creamy  white, 
opaque  colonies  projecting  a  good  deal  above  the  level  of  the  surface 
of  the  media.  Yery  young  colonies  are  small  and  quite  transparent. 
On  the  other  hand  the  colonies  formed  by  KB  are  extremely  delicate, 
transparent,  small  discs  which  attain  the  size  of  a  pinhead,  and  cease 
growing  and  then  disappear  on  the  fourth  day  of  incubation,  loresent- 
ing  in  all  these  respects  a  close  resemblance  to  the  growth  of  diplo- 
coccus  pneumoniae.  Bouillon  is  not  made  uniformly  turbid  by  the 
development  of  YB ;  further,  milk  is  not  coagulated  by  the  growth  of 
YB.  The  above-mentioned  differential  points  ought  to  be  enough  to 
distinguish  the  one  from  the  other.  It  is  curious  to  observe  that  Yer- 
sin states  that  his  plague  bacilli  (YB)  are  found  in  the  blood  only  in 
foudroyant  cases,  while  Kitasato  maintains  that  the  bacilli  (KB)  can 
be  found  constantly  present  in  the  blood,  and  further  that  they  may 
be  found  in  the  blood  of  convalescents  for  from  three  to  four  weeks 
after  the  symptoms  have  subsided. 

Further  bacteriological  investigations  of  the  j)lague  are  desirable, 
since  it  is  necessary  that  the  scientific  world  should  come  to  some 
definite  conclusion  as  to  the  etiological  bacilli,  before  orrhotherapy 
and  i:)reventive  inoculation  can  be  instituted  on  a  truly  rational  basis. 

r..  '.l^ :  logical  Anatomy. 


Kigor  mortis  is  very  pronounced  and  sets  in  early.  Often  there 
is  a  marked  post-mortem  rise  of  temperature.  In  a  case  reported  by 
Aoyama,  the  rectal  temperature  was  taken  four  hours  after  death,  and 
the  thermometer  indicated  43'"  C.  (109.4°  P.),  which  was  as  high  as 
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the  instrument  would  register.  Petecliige  and  subcutaneous  extrava- 
sations are  not  frequent  in  modern  epidemics,  although  they  must 
have  been  ver^^  conspicuous  in  the  earlier  ones.  The  presence  of 
furuncles,  carbuncles,  etc.,  has  already  been  adverted  to.  Emacia- 
tion is  not  marked  in  rapidly  fatal  cases. 

We  have  already  described  the  localizations  of  the  external  buboes. 
The  swelling  of  the  internal  lymph  nodes  is,  as  a  rule,  consecutive  to 
that  of  the  external  ones.  For  instance,  the  enlargement  of  the  cruro- 
inguinal  glands  is  often  followed  by  the  same  process  in  the  iliac, 
lumbar,  or  hypogastric  glands.  These  latter  may,  however,  be  the 
seat  of  a  primarj^  localization,  but  such  cases  must  be  extremely  rare. 
Other  nodes  in  the  peritoneal  as  well  as  in  the  pleural  cavities  may 
be  secondarily  affected.  That  the  mesenteric  glands  may  be  the  seat 
of  primary  localization  is  questioned  by  most  authors,  although  some 
are  inclined  not  only  to  admit  the  possibility  of  this,  but  even  claim 
that  such  i^rimary  localization  proves  the  intestinal  origin  of  those 
cases. 

The  formation  of  primary  buboes  is  due  to  the  following  factors 
(Aoyama) :  Hyperemia  and  dilatation  of  the  blood-vessels,  and  in 
some  cases  hemorrhage,  exudations  of  an  inflammatory  nature,  hyper- 
plasia of  the  cellular  elements,  and  lastly  the  enormous  increase  of 
the  specific  microbes  in  the  substance  of  the  glands.  On  section, 
therefore,  thej^  are  found  congested  and  succulent,  presenting  at  times 
hemorrhagic  extravasations  in  their  substance.  Their  consistence  is 
diminished,  especially  towards  the  period  of  suppuration.  Plague 
bacilli  are  found  therein,  sometimes  in  i)ure  culture,  or  they  may  be 
associated  with  other  bacteria.  According  to  Aoyama  these  associ- 
ating microbes,  micrococci  and  strej^tococci,  are  to  be  regarded  as  the 
causative  agents  of  the  suppurative  process.  The  i:)eriglandular  tis- 
sues are  found  infiltrated  with  gelatinous  and  hemorrhagic  exudations, 
and  there  is  an  abundant  growth  of  the  plague  bacilli.  Inflammatory 
changes  in  the  periglandular  tissue  make  the  buboes  immovable 
under  the  skin,  and  the  consecutive  suppuration  extends  to  tlieso 
tissues. 

Sometimes  the  buboes  undergo  resolution,  especially  in  favorable 
cases.  But  usually  supi)uration  is  the  natural  outcome,  and  finally 
the  suppurating  glands  rupture,  leaving  ulcers  behind  which  take  a 
long  time  to  cicatrize.  As  has  been  mentioned  above,  a  necrotic  proc- 
ess may  be  superadded. 

Inflammatory  processes  of  a  similar  nature  are  observed  in  all  the 
lymphatic  structures,  for  instance  of  the  mouth  and  pharynx,  and 
especially  in  the  lymph  follicles  of  the  intestines  and  stomach. 

Nervous  System. — ^The  dura  mater  is  congested  and  the  pia  mater 
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may  be  tlie  seat  of  extensive  and  pronounced  oedema;  there  maj^  also 
be  some  extravasation  of  blood  into  the  arachnoidea.  The  brain  and 
spinal  cord  are  hypersemic  and  somewhat  cedematous ;  but  hemor- 
rhages are  rare.  A  case  of  hemorrhage  into  the  medulla,  causing 
extreme  dyspnoea,  and  another  case  of  hemorrhage  in  the  pons,  have 
been  reported  by  Aoyama.  The  ventricular  as  well  as  the  cerebro- 
spinal fluid  may  be  increased  in  quantity. 

In  the  hlood  there  is  great  increase  in  the  number  of  the  leuco- 
cytes, a  fact  to  which  attention  has  been  directed  by  Hirsch  and  Som- 
merbrodt.  The  increase  may  reach  twenty  times  the  normal  number 
(Aoyama),  while,  on  the  other  hand,  the  erythrocj^tes  are  not  dimin- 
ished. There  is,  however,  a  diminution  in  the  quantity  of  haemo- 
globin. The  occurrence  of  extravasations  under  the  skin  and  in  and 
around  the  glands  has  already  been  noted.  They  may  also  be  ob- 
served in  the  mucous  membranes,  in  the  muscles,  in  the  sheaths  of 
the  nerves,  in  the  adventitia  of  blood-vessels,  under  serous  membranes 
("subcapsular"),  into  the  serous  cavities,  and  in  the  substance  of 
some  of  the  viscera.  The  erosion  of  large  vessels  has  been  adverted 
to  above. 

The  heart  is  usually  dilated,  especially  the  right  ventricle. 

The  muscles  are  anaemic  and  flabby,  and  the  seat  of  parenchyma- 
tous degeneration,  which  in  some  cases  is  associated  with  fatty  infil- 
tration. 

Respiratory  Orgrcwjs.— There  are  catarrhal  changes  in  the  larynx 
which  may  be  found  cedematous,  especially  if  the  cervical  buboes  are 
developed.  Catarrh  of  the  bronchi  is  very  often  noticed,  but  it  is  not 
severe  in  character.  The  lungs  are  oedematous  and  hypersemic,  and 
hypostatic  congestion  is  marked.  In  pneumonic  plague,  we  meet 
with  foci  of  broncho-pneumonia,  surrounded  by  a  zone  of  congested 
pulmonary  tissue.  In  some  cases  the  alveoli  are  found  filled  with 
sanguinolent  fluid  swarming  with  plague  bacilli,  but  without  notice- 
able i)athological  changes  in  the  pulmonary  parenchyma.  Multiple 
abscesses  and  pulmonary  infarcts  have  been  occasionally  noted. 
Pleuritic  changes  are  observed  in  the  pneumonic  cases,  and  also  in 
patients  having  primary  buboes  in  the  axilla. 

Catarrhal  changes  in  the  stomach  are  almost  constant  and  well 
marked.  Ecchymoses  are  frequent,  but  larger  hemorrhages  are  rare. 
Croupous  inflammation  is  exceptional  (Aoyama),  but  ulcers  are  some- 
times found. 

Hyijersemia,  ecchymoses,  and  catarrhal  changes  are  present  in  the 
intestines,  and  the  swelling  of  the  lymphatic  structures  here  is  well 
marked.     The  mesenteric  glands  are  swollen  and  congested,  and  there 
may  be  hemorrhage  into  the  folds  of  the  mesentery. 
Vol.  XV. -33 
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The  enlargement  of  tlie  spleen,  wliicli  is  almost  constantlj^  present 
and  pronounced,  may  become  quite  considerable;  the  organ  may 
attain  from  two  to  four  times  its  normal  dimensions.  On  section  the 
pulp  is  found  congested  and  soft,  and  even  diffluent  in  many  cases. 

The  Jcidnei/s  are  congested  and  enlarged  at  times,  and  the  con- 
voluted tubules  are  particularly  the  seat  of  parenchymatous  degenera- 
tion. Here  again  fatty  changes  may  be  superinduced.  The  mucous 
membrane  of  the  pelvis  is  very  often  the  seat  of  numerous  ecchymoses, 
perhaps  at  times  of  more  serious  bleeding.  Punctiform  hemorrhages 
may  be  found  on  the  mucous  membrane  of  the  bladder,  and  this  viscus 
may  be  either  contracted  or  distended  with  urine. 

The  liver  is  enlarged  and  hypersemic,  the  hepatic  cells  have  un- 
dergone cloudy  swelling,  and  the  blood-vessels  are  dilated.  Abscess 
is  rarely  observed,  and  still  more  rarelj^  do  we  meet  with  multiple 
necrotic  points  in  this  organ  (Aoyama,  German  commission). 

The  pancreas,  thyroid  glands,  and  salivary  glands  are  always 
found  normal. 

The  specific  bacilli  are  found  in  the  organs  above  mentioned,  and 
particularly  in  the  necrotic  foci. 

Aoyama  lays  great  stress  on  the  presence  of  streptococci  in  the 
blood,  and  consequently  in  the  sections  prepared  from  the  different 
viscera.  These  streptococci  may  be  regarded  as  the  cause  of  the 
septicopysemic  condition  that  is  sometimes  added  to  the  clinical 
picture  of  this  malady. 

Symptomatology. 

The  various  clinical  forms  of  this  malady  may  be  grouped  un- 
der three  types,  viz.:  (1)  Glandular  or  bubonic  plague;  (2)  pestis 
siderans,  otherwise  called  plague  septicaemia;  and  (3)  i:»lague  pneu- 
monia. The  dividing  lines  between  these  forms  are  not  to  be  con- 
sidered as  absolute  and  definite,  neither  is  it  to  be  understood  that 
all  these  three  enumerated  types  are  brought  out  into  prominence  in 
all  the  epidemics.  For  instance,  the  pneumonic  plague  was  not 
observed  in  the  Hong-Kong  epidemic  of  1894.  We  shall  begin  by 
describing  the  more  usual  form  of  plague,  to  wit,  the  glandular  type, 
the  symptomatology  of  which  may  be  studied  according  to  the  follow- 
ing sequence :  (a)  the  period  of  incubation ;  (b)  the  prodromal  period ; 
(c)  the  invasion ;  (d)  period  of  fastigium ;  and  lastly  (e)  the  period  of 
convalescence. 

Period  of  Incubation. 

Aoyama  fixes  the  duration  of  the  incubation  period  as  being 
between  two  and  seven  days.     According  to  Hirsch  and  Sommerbrodt 
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it  is  from  two  and  a  half  to  eight  days,  the  average  duration  being 
five  and  a  half  days.  Lowson  mentions  a  case  in  which  the  incuba- 
tion could  not  have  been  less  than  nine  days. 

Prodromal  Stage. 

In  some  cases  prodromes  may  be  entirely  absent,  or  they  may  be 
so  slight  as  not  to  have  been  noticed  by  the  patient  himself.  When 
present,  they  may  last  for  a  few  hours  only,  or  the  period  may  extend 
over  two  or  three  days,  during  which  time  the  patient  feels  dull  and 
unwell,  and  has  headache  and  vertigo.  He  usually  loses  his  appetite, 
and  may  suffer  from  nausea,  but  vomiting  is  rare.  Exceptionally 
there  is  diarrhoea  during  this  stage.  Pain  and  stiffness  in  the  joints 
have  been  noted,  and  the  patient  may  also  complain  of  chilly  sensa- 
tions and  sometimes  of  palpitation.  But  of  all  the  prodromes,  the 
one  having  the  greatest  significance  is  the  tenderness  and  pain  in  the 
inguinal  or  axillary  region,  predicting,  so  to  speak,  the  subsequent 
affection  of  the  lymphatic  nodes  in  these  parts. 

Invasion. 

The  invasion  is  characterized  in  many  cases  by  pronounced  chills, 
sometimes  by  rigors  or  by  a  subjective  sensation  of  heat.  In  some 
epidemics  the  initial  chill  is  absent  or  occurs  very  infrequently. 
Mental  and  physical  prostration  is  extremely  severe  from  the  outset. 
Headache  is  usually  quite  severe ;  nausea  and  vomiting  or  diarrhoea 
may  be  present.  These  symptoms  may  last  for  few  hours  or  for 
several  days,  before  the  fastigium  is  reached. 

Fastigium. 

When  the  disease  is  fairly  established,  generally  on  the  second 
day,  we  may  note  the  following  symptoms: 

Temperature. — The  rise  of  temperature  is  rapid,  the  thermometer 
registering  from  39"  to  40°  C.  (102.2°  to  104°  F.)  on  the  day  of  invasion 
or  within  thirty-eight  hours  thereafter.  Hyperpyrexia  (41.5°  C.= 
106.7°  F.,  and  above)  is  not  infrequent  and  constitutes  an  unfavorable 
element  in  prognosis.  There  are  also  cases  of  an  extremely  gradual 
rise  of  temperature  which  may  not  reach  its  maximum  until  as  late  as 
towards  the  end  of  the  fourth  day  of  the  disease. 

In  very  light  cases  the  fever  continues  for  three  or  four  days,  and 
the  recovery  may  be  marked  by  critical  defervescence  with  profuse 
perspiration.  In  cases  of  moderate  severity  the  febrile  movement 
may  continue  for  a  week  or  more,  and  in  many  cases  it  may  extend 
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over  three  weeks.  The  course  of  the  fever  is  continuous  in  tyjje 
at  tlie  beginning,  but  later  it  may  assume  a  remitting  or  irregular 
course.  The  temperature  curve  of  the  latter  description,  when 
pronounced,  is  due  in  many  cases  to  the  pysemic  condition  or 
to  other  complications.  Barely  we  have  irregular  fever  from  the 
outset. 

Lympliaiic  Nodes. — Tenderness,  pain,  and  possibly  swelling  of 
these  lymphatic  ganglions  may  be  noticeable  even  during  the  stadium 
invasioms.  Usually,  however,  they  become  conspicuous  on  the  day  fol- 
lowing that  of  invasion.  But  sometimes  it  happens  that  the  tumefac- 
tion is  delayed  till  the  third,  fourth,  or  even  sixth  day  of  the  disease. 
As  to  the  localization,  it  may  be  stated  that  the  crural  and  inguinal 
groups  are  most  frequently  attacked  (seventy-five  per  cent.),  the  swell- 
ing being  situated  4  to  5  cm.  (1^  to  2  in.)  below  Poupart's  ligament. 
Next  in  frequency  is  the  localization  in  the  axillary  region  (ten  per 
cent.),  with  the  consecutive  enlargement  of  the  supraclavicular  chain. 
Earely  the  cervical,  jugular,  submaxillary  and  suprahyoid,  occipital, 
or  some  other  groups,  may  be  primarily  affected.  Griesinger  states 
that  in  children  the  submaxillary  glands  are  very  often  affected. 
Usually  it  is  a  single  group  of  glands  that  are  inflamed,  but  bilateral 
or  multiple  involvement  has  been  observed.  It  may  happen,  though 
rarely,  that  the  minor  chains  are  the  seat  of  the' primary  localization, 
while  the  more  important  glands  remain  comparatively^  unaffected. 
A  diffuse  swelling  in  the  hypogastrium  points  to  the  involvement  of 
the  iliac  ganglia.  We  have  to  remember  that  in  corpulent  people  a 
slight  enlargement  may  be  overlooked. 

The  enlargement  advances  rapidly  so  that  in  a  day  or  two  after  its 
appearance  the  affected  gland  may  attain  the  size  of  an  egg  or  still 
greater  dimensions.  The  sw^elling  is  not  uniform  among  the  individual 
nodes  of  the  chain  involved,  one  or  two  of  them  being  usually  espe- 
cially prominent.  Later  in  the  course  of  the  disease,  after  inflamma- 
tion has  been  set  up  in  the  periglandular  tissue,  the  contour  of  the  in- 
dividual glands  can  no  longer  be  made  out,  and  there  results  a  diffuse 
swelling  of  large  size. 

Pain  and  tenderness  are  usually  present  and  progressive,  and  may 
be  so  severe  as  to  keep  the  i)atieuts  awake  at  night. 

In  favorable  cases  resolution  of  the  swollen  glands  occurs,  but 
more  frequently  suppuration  ensues.  Unfortunately,  however,  many 
of  the  patients  die  before  the  glands  are  ripe  for  suppuration  to 
take  place.  It  is  to  be  remembered  that  the  pus  formation  does 
not  take  place  till  about  the  eighth  or  the  tenth  day  of  the  disease, 
while  the  majority  of  the  severer  cases  terminate  fatally  before  the 
seventh  day .     Hirsch  and  Sommerbrodt  state  that  in  light  cases  sup- 
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puration  may  occur  as  early  as  the  third  day.  Then  again  there  are 
cases  in  which  this  process  has  been  delayed  for  weeks. 

In  addition  to  the  simple  supi)urative  clianges,  a  necrotic  process 
may  be  established,  producing  sloughing  of  the  glandular  swelling. 
Such  an  event  must  be  considered  an  extremel^^  unpleasant  complica- 
tion. Other  lymphatic  structures,  such  as  the  tonsils  or  the  follicles 
of  the  pharynx,  may  be  involved  in  the  inflammation. 

Other  external  apj^earances  have  no  pathognomonic  importance. 
The /ace  is  flushed  in  the  beginning,  but  soon  becomes  dull,  assuming 
an  anxious  expression.  Cyanosis  is  not  infrequent,  but  jaundice  is 
rare.  The  patients  rapidly  fall  into  the  typhoid  state  and  present  the 
facies  common  to  that  condition.  The  eyes  are  bright  at  the  begin- 
ning, with  suffused  conjunctivee ;  the  pupils  are  dilated  or  they  may 
be  unequal  in  some  cases.  In  the  latter  case  meningeal  trouble  may 
be  inferred.  The  pharynx  is  congested,  and  the  tonsils  may  present 
ulcerative  changes. 

The  shin  is  usually  hot  and  dry,  but  in  mild  cases  there  may  be 
perspiration,  particularly  at  the  time  of  defervescence.  Sudamina 
may  be  observed  in  the  later  days  of  the  disease,  but  this  is  a  rare 
phenomenon.  Vesicles,  pustules,  abscesses,  and  carbuncles  have 
been  noted.  The  diagnostic  and  etiological  importance  of  these 
lesions  will  be  discussed  later  on.  A  very  slight  exanthem  has  been 
noticed  in  a  few  cases.  Subcutaneous  oedema  is  never  observed, 
except  in  cases  in  which  there  is  severe  renal  complication.  If  the 
patients  live  long  the  emaciation  will  become  very  marked. 

Subcutaneous  extravasations  of  great  extent  were  often  mentioned 
by  the  earlier  writers,  and  on  account  of  these,  indeed,  the  name 
"  black  death"  was  applied  to  this  malady.  In  modern  epidemics  the 
occurrence  of  petechise  and  extravasations  is  comparatively  infrequent. 
Epistaxis,  bleeding  from  the  gums,  haemoptysis,  hsematemesis,  hsema- 
turia,  bleeding  from  the  female  genital  organs,  other  mucous-mem- 
brane hemorrhages  {e.g.,  under  the  conjunctiva),  and  bloody  stools 
are  also  rare  phenomena  observed  mainly  in  very  severe  cases. 

It  is  to  be  remembered  that  in  some  epidemics  these  symptoms 
are  relatively  infrequent,  while  in  others  they  may  come  to  the  fore- 
ground of  the  clinical  picture.  Again,  it  is  to  be  added  that  the  symp- 
toms may  vary  at  different  periods  of  the  same  ej^idemic.  This  is  in 
fact  the  case  in  almost  all  the  infectious  diseases.  Usually  the  cases 
are  more  grave  at  the  beginning  of  an  epidemic  and  also  at  its  height, 
and  become  lighter  towards  its  decline. 

Nervous  System. — Headache  and  vertigo  are  constant  symptoms  at 
the  beginning,  and  the  former  may  be  very  severe  and  persistent. 
On  account  of  the  extreme  muscular  weakness  the  gait  of  the  plague 
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patient  has  been  likened  to  that  of  a  drunken  man.  This  muscular 
weakness,  together  with  the  dazed  condition  of  the  patients,  has  occa- 
sionally been  the  cause  of  most  serious  accidents — for  example,  falling 
down  a  flight  of  stairs.  In  such  cases  they  have  even  been  taken  to 
the  surgical  ward  and  treated  there  for  fractures  or  wounds,  until  the 
appearance  of  the  buboes  revealed  the  true  nature  of  the  trouble. 

Delirium  is  one  of  the  most  prominent  symptoms  and  usually 
develops  on  the  second  day,  and  is  usually  much  worse  at  nights. 
In  light  cases  it  is  noticed  only  at  night.  The  patient  is  troubled 
with  hallucinations  and  may  try  to  get  out  of  bed,  or  may  engage 
himself  in  a  quarrel  with  the  attendants.  In  most  cases,  however, 
the  delirium  is  of  low  muttering  type,  but  maniacal  excitement  is  not 
infrequent.  In  other  cases  stupor  and  coma  may  prevail  or  may 
alternate  with  delirium.  Again,  there  are  some  cases  in  Avhich  the 
mind  remains  quite  clear  throughout  the  course  of  the  disease,  and 
this  may  be  the  case  even  in  severe  attacks. 

Pain  in  the  loins,  epigastrium,  and  elsewhere  may  be  complained 
of.  Hiccough  may  become  verj-  distressing  and  subsultus  tendinum 
is  observed  in  bad  cases.  Deafness  may  be  due  to  the  general  obtuud- 
ing  of  the  sensorium,  or  may  be  the  result  of  local  disturbances. 
Strabismus  may  be  noted.  Stiffness  of  the  neck  and  clonic  convul- 
sions are  not  common. 

Digestive  System. — Anorexia  may  be  associated  with  nausea  and 
vomiting,  which  latter,  however,  usually  subsides  in  a  short  time,  but 
in  some  cases  it  may  become  extremely  troublesome  through  its  per- 
sistence. The  vomited  matter  may  be  watery,  but  is  more  often 
bilious  in  character;  and  though  h^ematemesis  is  rare,  there  is  fre- 
quently a  slight  admixture  of  blood.  Intense  thirst  is  complained  of 
by  some  patients.  Initial  diarrhoea,  when  present,  usually  gives 
place  to  constipation,  but  there  may  be  fetid  and  profuse  diarrhoea 
throughout  the  course  of  the  disease.  Such  diarrhoea  is  to  be  looked 
upon  as  an  unfavorable  element  in  the  prognosis.  The  tongue  is 
moist  at  first  and  coated  with  a  white  (sometimes  chalky)  layer  in  the 
middle,  and  with  denuded  edges,  but  it  afterwards  becomes  dry, 
brown,  and  parched.  According  to  Aoyama  there  is  nothing  which 
may  be  deemed  characteristic  in  the  appearance  of  the  tongue  in  plague. 

Circulaton/  System. — In  the  first  day  of  the  disease  the  pulse  is 
frequent,  large,  but  usually  of  good  tension ;  it  is  often  dicrotic.  A 
feeble  and  irregular  pulse  is  not  infrequent,  especially  later  in  the 
course  of  the  disease,  and  when  this  condition  is  pronounced  it  must 
be  regarded  with  anxiety.  The  frequency  ranges  from  90  to  120 ;  and 
in  the  worst  cases  it  may  run  up  to  130  or  more. 

Dilatation  of  the  heart  is  frequent  and  can  be  easily  demonstrated 
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by  tlie  increase  of  cardiac  dulness.  A  systolic  murmur  may  be  heard 
at  the  apex  and  over  the  pulmonary  orifice,  but  it  is  not  due  to  the 
presence  of  any  organic  lesions. 

Heart  failure  may  come  on  at  any  time  during  the  course  of  this 
malady  and  the  possibility  of  it  ought  constantly  to  be  kej^t  in  mind. 
Sometimes  there  is  a  warning  of  the  impending  danger,  such  as  rapid 
and  irregular  pulse,  cyanosis,  and  coldness  of  the  extremities.  But 
often  it  happens  without  the  slightest  premonitory  symptoms. 

Respiratory  System. — The  respiration  is  increased  in  frequency 
(40  to  50  in  a  minute) .  Slight  bronchitis  is  not  rare,  but  cough  is 
not  j)i'oiiiiii6iit.  Dyspnoea  may  become  distressing  when  there  is 
enlargement  of  the  cervical  glands,  and  also  if  pulmonary  oedema  has 
become  quite  pronounced.  Aoyama  mentions  a  case  in  which 
extreme  dyspnoea  had  no  assignable  cause  until  the  autopsy  showed 
a  focus  of  hemorrhage  in  the  medulla  oblongata.  Pneumonic  symp- 
toms are  rare  in  some  epidemics,  while  the.y  are  quite  common  in 
others.  We  shall  discuss  pneumonic  plague  in  a  separate  section. 
Haemoptysis  is  rare  and  observed  only  in  the  severest  cases. 

The  uri)ie  is  decreased  in  quantity,  but  suppression  is  rare.  It 
may  be  clear  or  cloud}-  and  brownish  in  color,  and  is  usually  albu- 
minous. It  contains  indican  and  it  does  not  present  the  diazo  reac- 
tion. A  slight  admixture  of  blood  in  the  urine  is  not  infrequent,  but 
copious  hsematuria  is  not  a  common  occurrence.  Microscopically 
hyaline  and  granular  cylinders  are  to  be  observed. 

Retention  is  very  frecpient  and  necessitates  the  use  of  the  catheter, 
sometimes  for  a  long  time.  Cystitis  may  develop  consequent  on  the 
retention. 

Liver  and  Spleen. — Sometimes  the  liver  is  found  enlarged.  Jaun- 
dice is  rare,  and  when  it  is  present  it  is  catarrhal  in  nature,  or  it  may 
be  due  to  the  pressure  of  the  enlarged  nodes  on  the  excretory  duct 
(Aoyama). 

The  spleen  is  found  almost  constantly  enlarged  as  early  as  the  sec- 
ond day,  or  perhaps  the  third.  One  must  not  forget,  however,  that 
in  malarious  districts  the  spleen  might  have  been  previously  enlarged. 
Some  complain  of  tenderness  over  the  splenic  region. 

The  above  symptoms  are  due,  no  doubt,  to  the  disturbance  caused 
by  the  multiplication  of  the  bacillus  pestis  in  the  organism,  but  at 
the  same  time  some  of  them  are  due  to  the  action  of  a  toxic  substance 
Xjroduced  during  the  life  process  of  the  microbes.  In  one  of  the 
reports  of  the  German  commission  to  Bombay,  we  find  an  instance 
which  seems  to  be  quite  conclusive  on  this  point.  It  was  a  case  of 
an  aborted  fretus  whose  body  was  found  free  from  the  plague  bacillus; 
but  it  had  nevertheless  absorbed  from  the  diseased  mother  enough  of 
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the  toxic  product  to  develop  precisely  tlie  same  pathological  clianges 
wliicli  form  tlie  basis  of  many  of  the  symptoms  described  above.  It 
sliould  be  added  tliat  a  direct  inference  from  tlie  foetal  to  the  adult 
condition  may  be  unwarranted. 

Convalescence. 

In  very  light  cases  the  stage  of  convalescence  is  marked  hj  crisis. 
As  a  rule,  however,  the  defervescence  in  favorable  cases  takes  place 
by  lysis  at  the  end  of  first  or  the  beginning  of  the  second  week. 
Again,  in  severe  cases,  it  is  only  after  an  anxious  i^eriod  of  from  three 
to  five  weeks  that  convalescence  may  be  considered  as  fairly  estab- 
lished. During  convalescence  there  may  still  be  a  slight  and  irreg- 
ular febrile  movement.  Emaciation  and  loss  of  strength  are  marked, 
and  the  cerebral  functions  are  lowered  for  a  long  time.  The  period 
of  convalescence  may  last  from  a  week  to  a  month  or  even  more. 
Cicatrization  of  the  glands  may  take  weeks  or  even  several  months, 
and  there  ma}''  be  fibroid  induration  after  incomjDlete  resolution. 
Convalescence  may  also  be  protracted  by  various  complications  or 
sequelae. 

Complications  and  Sequelae. 

Nephritic  changes,  when  they  become  pronounced,  are  troublesome 
complications.  It  is,  however,  to  be  borne  in  mind  that  in  some  cases 
the  so-called  ursemic  symptoms  (coma,  vomiting,  convulsions,  etc.) 
have  been  present,  and  yet  at  the  autopsy  very  slight  or  almost  no 
lesions  of  the  kidnej^s  were  to  be  discovered  (AoA'ama) .  Eetention  of 
urine  and  the  consecutive  cystitis  make  the  cases  troublesome  to  treat. 
Pregnant  women  usually  suffer  from  an  abortion.  Jaundice  is  rare; 
and  when  present  it  may  be  catarrhal,  or  may  be  due  to  compression 
of  the  excretory  duct  by  the  enlarged  glands. 

Ulcerative  keratitis,  hypopyon,  iridocyclitis,  and  even  panoph- 
thalmia have  been  observed.  Sloughing  of  the  glands  may  be  so  ex- 
tensive that  the  large  vessels  lie  exposed  at  the  bottom  of  the  ulcer. 
The  walls  of  sucli  arteries  may  become  eroded  and  give  rise  to  fatal 
hemorrhage. 

The  most  important  of  all  the  complications  is  the  septicopysemia 
due  to  the  concomitant  micrococcal  infection  (Aoyama). 

Among  the  more  usual  of  the  sequelae  may  be  mentioned  the  fol- 
lowing: paresis  of  the  vagus  and  of  the  recurrent  nerves,  aphonia, 
aphasia,  amaurosis,  deafness,  and  even  paraplegia  in  exceptional 
cases.  The  deafness  may  in  some  cases  be  due  to  aural  suppura- 
tion.    Cases  of  periostitis  have  also  been  reported. 
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These  are  the  peracute  cases,  characterized  by  extreme  general 
disturbances  and  a  comparative  insignificance  of  the  local  lesions. 
The  patient  rapidly  becomes  comatose  or  delirious;  uncontrollable 
vomiting  sets  in  and  later  hsematemesis,  hsematuria,  evacuation  of 
bloody  stools,  and  convulsions  mark  the  fatal  termination,  which 
may  take  place  within  a  few  hours  after  the  onset  or  within  a  day  or 
two  at  the  latest.  In  these  foudroyant  cases  death  may  occur  before 
the  glands  are  enlarged  to  any  extent,  but  often  tenderness  over  them 
may  be  elicited.  At  autopsy  the  glands  as  well  as  the  periglandular 
tissue  may  be  found  oedematous  and  hemorrhagic. 

It  is  important  to  bear  in  mind  that  in  these  cases  the  plague 
bacilli  can  be  readily  discovered  in  the  blood  of  the  patient. 

Pneumonic  Plague. 

The  onset  in  pneumonic  plague  is  usually  quite  sudden  and  may 
resemble  that  of  croupous  pneumonia.  There  are,  however,  certain 
differences  in  the  clinical  picture.  In  plague  pneumonia  the  dysp- 
noea is  not  so  marked  and  there  is  no  disturbance  of  the  pulse- 
respiration  ratio,  which  characterizes  croupous  pneumonia.  More- 
over, the  pulmonary  lesion  is  not  lobar,  but  is  lobular  in  nature,  with 
corresponding  difference  in  physical  signs.  The  sputum  may  be 
serous,  muco-purulent,  or  rusty  brown,  as  it  is  in  croupous  pneu- 
monia. The  lymphatic  ganglia  are  not  notably  enlarged,  but  tender- 
ness may  be  elicited  by  pressure.  The  spleen  is  enlarged.  Weak- 
ness and  prostration  are  extremely  marked,  and  out  of  proportion  to 
the  lesions  discoverable.  This  form  of  the  disease  is  usually  fatal, 
and  is  said  to  be  extremely  contagious.  This  is  perhaps  due  to  the 
elimination  of  an  enormous  number  of  the  specific  microbes  in  the 
sputum.  It  may  be  added  that  the  plague  bacilli  may  be  found  in 
the  sputum  in  these  cases  in  pure  culture,  while  in  other  cases  they 
are  associated  with  diplococci  and  streptococci. 

The  insignificance  of  the  glandular  changes  in  this,  as  well  as  in 
the  foudroyant  types  of  the  disease  has  led  some  to  question  the 
pathognomonic  importance  of  buboes  in  plague. 

Course. 

The  foudroyant  cases  go  on  to  a  fatal  termination  within  a  day 
or  two.  In  the  majority  of  cases  death  takes  place  from  the  third  to 
the  eighth  day  (average  the  fourth  day),  but  there  are  cases  in  which 
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it  is  delayed  for  a  much  longer  i^eriod.  In  some  of  these  cases  the  pa- 
tient might  be  said  to  have  died  of  marasmus  or  of  some  complication 
rather  than  from  the  attack  of  plague  itself,  as,  for  instance,  when 
after  a  protracted  course  there  is  a  gradual  change  indicating  the 
supervention  of  pysemic  or  septic  infection,  under  which  symptoms 
the  j)atients  eventualh'  succumb.  Death  may  also  take  place  sud- 
denly and  unexpectedly.  In  such  cases  cardiac  insufficiency  may  be 
assumed  to  be  the  cause,  as  for  instance  in  cases  in  which  a  slight 
exertion  has  been  followed  by  synco^^e  and  death. 

Cases  are  reported  in  which  death  took  place  in  consequence  of 
hemorrhage  from  the  eroded  femoral  artery  consecutive  to  the  slough- 
ing of  the  glandular  tumor.  Severe  hcTemoiitysis  as  an  immediate 
cause  of  death  has  been  recorded. 

Pestis  Minor. 

Under  the  designation  "  pestis  minor"  are  included  various  patho- 
logical conditions  (all  of  favorable  prognosis)  presumed  to  be  etiolog- 
ically  identical  with  the  plague.  In  most  of  these  cases,  swelling  of 
the  glands  is  noted,  or  at  least  local  tenderness,  but  with  very  slight 
general  symptoms.  There  may  be  slight  fever  lasting  for  a  day  or 
two.  Again,  there  are  cases  in  which  the  glands  are  not  affected  in 
any  way,  and  we  note  merely  prostration,  headache,  vertigo,  and 
gastrointestinal  disturbances,  but  nothing  to  point  to  the  relation  of 
these  symptoms  to  the  plague.  These  cases  are  observed,  however, 
during  plague  epidemics,  especiallj^  in  houses  where  there  have  been 
cases  of  plague,  and  the  etiological  identit}'  is  made  j)robable  by  pro- 
nounced and  disproportional  prostration,  and  above  all  by  the  appear- 
ance of  the  sequelae  of  the  plague  proper  (German  commission).  So 
far  as  we  know,  a  thorough  bacteriological  examination  of  these  cases 
of  so-called  pestis  minor  has  not  been  made.  If  these  are  really 
light  cases  of  plagiie,  they  might  be  very  instrumental  in  the  propa- 
gation of  the  disease,  a  fact  of  great  importance  in  considering  j)ro- 
phylactic  measures. 

Diagnosis. 

The  clinical  diagnosis  of  plague  presents  little  difficulty,  espe- 
cially if  the  glandular  swellings  are  marked  from  the  outset.  When 
the  septic£emic  form  of  the  disease  is  suspected,  a  bacteriological  ex- 
amination of  blood,  or  of  the  aspirated  fluid  from  the  glands,  should 
be  made.  So  also  in  ijneumonic  plague  the  bacilli  should  be  sought 
for  in  the  sputum.     The  initial  vesicles  or  ixistules,  when  they  exist, 
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ought  always  to  be  subjected  to  careful  bacteriological  examinatiou. 
We  have  already  pointed  out  the  necessity  of  a  more  definite  diag- 
nosis of  the  so-called  "pestis  minor." 

The  diseases  which  might  come  up  for  differentiation  are  typhoid 
fever,  malarial  fevers,  glandular  swellings  of  every  description,  den- 
gue, and  croupous  pneumonia.  The  last  has  reference  more  espe- 
cially to  the  pneumonic  plague.  With  the  exception  of  typhoid  fever 
and  pneumonia,  the  differential  diagnosis  should  present  very  little 
difficulty ;  nevertheless  cases  are  on  record  in  which  plague  was  diag- 
nosed, and  yet  the  autopsy  showed  widely  different  conditions — for 
example,  influenza,  as  noted  in  the  report  of  the  German  commission. 
Hysterical  simulation  has  been  authenticated  in  few  cases.  The  im- 
portance of  a  bacteriological  examination  of  blood  drawn  from  the 
finger  tip  has  been  noted  above  in  the  section  on  bacteriology. 

Prognosis. 

The  prognosis  of  plague  is  extremely  unfavorable  in  the  great 
majority  of  cases.  Much  depends  naturally  on  the  character  of  dif- 
ferent epidemics  and  also  on  that  of  the  disease  at  different  periods 
of  the  same  epidemic.  Individually  the  intensity  of  the  symptoms 
and  presence  or  absence  of  the  various  complications  must  of  course 
be  taken  into  account.  Septicsemic  and  pneumonic  cases  are  almost 
invariably  fatal.  Even  in  light  cases  the  imminence  of  heart  failure 
must  always  be  kept  in  mind.  On  the  other  hand,  apparently  des- 
perate cases  have,  in  exceptional  instances,  ended  in  recovery. 

After  convalescence  the  debility  and  neurasthenic  condition  may 
persist  for  a  long  time. 

MOEBIDITY  AND   MOETALITY. 

In  no  other  disease  is  the  figure  of  morbidity  so  large  at  the  time 
of  its  prevalence  as  in  this  malady,  as  the  histories  of  its  pandemics 
show.  In  a  given  locality,  too,  the  morbidity  is  extremely  great; 
from  one-half  to  three-quarters  of  the  population  has  often  fallen  a 
prey  to  this  i)estilence. 

The  rate  of  mortality  is  also  high— eighty  to  ninety  per  cent, 
may  be  given  as  the  usual  rate ;  in  the  Hong-Kong  epidemic  (1894) , 
it  was  ninety-five  per  cent.  The  German  Commission  gives  the  plague 
mortality  in  Bombay  (1896-97)  as  having  been  fifty  to  sixty  per  cent. 
It  is  to  l)e  understood,  liowever,  in  looking  for  an  ex])lanation  of  this 
low  figure,  that  the  inclusion  of  the  cases  of  pestis  minor  woukl  make 
consideral)lo,  diffoirence  in  the  mortality  statistics. 
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Treatment. 

Tlie  treatment  of  this  malady  lias  been  mainly  symptomatic  and 
expectant.  An  initial  administration  of  calomel  lias  been  found 
beneficial  by  some.  Antipyretics  have  been  administered,  but  with 
doubtful  results,  and  of  equally  doubtful  value  is  the  injection  of 
ergotin  to  control  hemorrhage.  Tepid  sponging,  often  repeated,  is 
very  grateful  to  the  patient  and  invigorating  in  effect.  The  strength 
of  the  patient  must  be  kept  uij  by  nourishing  diet,  and  extreme  vigil- 
ance is  necessary  to  guard  against  cardiac  insufficiency.  Alcoholic 
stimulants,  ether,  camphor,  ammonia,  and  digitalis  should  be  freely 
administered.  Local  treatment,  such  as  the  injection  of  a  germicidal 
solution  into  the  substance  of  the  glands,  has  been  tried,  but  with 
questionable  benefit.  Early  incision  and  the  application  of  unguen- 
tum  cinereum  have  been  recommended  by  many.  Sloughing  glands, 
especially  if  the  large  vessels  be  exposed,  call  for  appropriate  sur- 
gical interference. 

Specific  Treatment. 

Since  the  discovery  of  the  etiological  microbe,  attention  has  been 
directed  to  the  possibility  of  orrhotherapy  in  this  disease.  Kitasato's 
laboratory  experiments  have  been  mentioned  above,  but  his  serum 
has  not  as  yet  been  used  in  the  treatment  of  plague.  Yersin  has  also 
prepared  a  curative  serum  from  his  plague  bacilli,  and  this  serum  has 
enjoyed  extensive  trial,  particularly  in  Bombay.  It  appears  that  in 
some  cases  the  results  have  been  very  encouraging,  while  other  statis- 
tics again  do  not  give  so  favorable  a  showing.  The  question  of  the 
efficacy  of  this  serum  therefore  awaits  further  researches.  It  is  ob- 
viously of  primary  importance  to  decide  which  one  of  the  two  distinct 
species  of  bacilli,  Kitasato's  or  Yersin's,  is  to  be  regarded  as  the 
specific  plague  microbe,  in  order  that  we  may  establish  the  serum 
treatment  on  a  scientific  basis. 

Prophylaxis. 

In  this  section  we  propose  to  discuss  briefly  the  mode  of  trans- 
mission of  the  plague  virus  in  order  to  be  in  position  to  promulgate 
the  requisite  measures  to  prevent  an  outbreak,  as  well  as  those  to  be 
adopted  in  case  of  such  outbreak,  in  order  to  extinguish  the  epidemic 
or  at  least  to  confine  its  ravages  to  the  smallest  limits. 

We  believe  there  can  be  no  question  concerning  the  direct  conta- 
giousness of  this  disease.    In  other  words,  we  believe  that  the  virus  is 
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eliminated  from  tlie  body  of  the  patient,  or  found  in  the  cadaver,  in 
a  state  of  virulence.  The  elimination  takes  place  in  the  s^jutum  (in 
the  pneumonic  form),  in  the  urine,  or  in  the  dejections ;  and  as  the 
bacilli  exist  in  the  blood  they  may  be  found  in  the  extravasated  fluids 
or  in  any  exudation  whatsoever.  After  rupture  or  incision  the  exu- 
dation from  the  glands  must  constitute  an  exceedingly  rich  source  of 
bacillary  discharge. 

The  eliminated  bacilli  may  find  entrance  directly  or  mediately  in- 
to the  healthy  individual  by  way  of  inoculation  (cutaneous  infection), 
by  inhalation,  or  by  ingestion,  as  has  been  mentioned  before.  The 
port  of  entry  in  cases  of  cutaneous  infection  may  be  marked  by  local 
initial  lesions,  such  as  vesicles  or  pustules  with  lymphangitis.  The 
case  of  Sticker  is  particularly  interesting  from  the  fact  that  the  plague 
bacilli  were  found  in  the  pustule  on  his  finger.  Usually  the  site  of 
infection  is  not  marked.  It  is  presumed  that  a  slight  wound,  a 
laceration  or  an  excoriation,  which  has  furnished  the  way  for  infection, 
may  have  healed  over  during  the  incubation  period.  That  such  is 
possible  has  been  demonstrated  by  experimental  infection  of  apes. 
They  were  inoculated  by  the  puncture  of  a  needle  charged  with  the 
virua.  The  local  lesions  did  not  develop,  but  the  infection  was  cer- 
tain. 

The  record  of  intentional  inoculation-experiments  on  human 
subjects  is  quite  extensive.  We  will  mention  in  this  connection 
only  a  single  instance  of  the  kind,  which  is  also  one  of  the  earliest, 
and  seems  authentic  enough.  It  is  the  case  of  Dr.  White  (English 
army  in  Egypt,  1802),  who  inoculated  himself  by  rubbing  the  con- 
tents of  a  bubo  over  the  inguinal  region,  and  on  the  next  day  again 
inoculated  himself  in  the  arm  by  introducing  the  virus  under  the  skin. 
He  died  of  plague,  presumably  in  consequence  of  these  inoculations. 
The  occurrence  of  pneumonic  i^lague  may  point  to  infection  by  in- 
halation. Although  the  vitality  of  the  microbe  when  desiccated  is  not 
preserved  for  any  length  of  time — not  to  exceed  seven  days — still  the 
German  commission  (working  probably  with  Yersin's  bacillus)  has 
shown  that  the  bacilli  can  live  for  a  time  in  dirt  and  dust  dry  enough  to 
be  easily  wafted  into  the  atmosphere  by  slight  currents  of  air.  Then, 
again,  there  may  be  transportation  of  the  virus  in  moist  particles  as 
has  been  shown  to  be  possible  by  Fliigge.  The  iirimary  localization  in 
the  submaxillary  lymphatic  nodes,  as  well  as  the  initial  (?)  ulceration 
on  the  tonsils,  leads  one  to  admit  the  possibility  of  buccal  infection, 
but  not  necessarily  infection  by  inhalation.  Atkinson  asserts  the 
frec|uency  of  infection  through  ingestion.  His  argument  is  based 
on  tlie  fact  that  the  characteristic  changes  are  constantly  found  in  the 
mesenteric  and  retroi)eritonoal  glands,  and  at  times,  in  these  glands 
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exclusively ;  on  tlie  presence  of  tlie  bacillus  in  the  feces ;  and  lastly 
on  tlie  absence  of  tlie  local  lesions,  whicli  ought  to  be  more  common 
if  the  cutaneous  infection  was  the  principal  mode  of  infection.  We 
believe  most  of  the  reports  hitherto  published  are  not  in  accord  with 
the  above  view. 

As  to  the  intermediarj^  agents  in  the  transmission  of  plague,  we 
have  very  little  concise  knowledge.  Personal  effects  and  the  various 
articles  that  have  come  into  contact  directly  or  indirectly  with  one 
suffering  from  the  disease  must  be  looked  upon  as  contaminated. 
Flies  and  other  insects  may  be  the  means  of  propagating  the  virus, 
and  so  also  may  be  diseased  rats  and  mice.  Propagation  of  the 
plague  by  means  of  drinking-water  has  never  been  asserted  as  proba- 
ble, and  indeed  the  vitality  of  the  plague  bacilli  in  water  seems  to  be 
of  verj^  short  duration,  not  exceeding  a  day  in  ordinary  drinking- 
water,  and  three  days  in  the  same  water  when  it  has  been  sterilized. 

The  relation  of  soil  to  this  disease  is  very  difficult  to  determine. 
It  is  possible  that  the  bacilli  may  preserve  their  vitality  in  the  ground 
for  a  certain  length  of  time,  and  during  such  period  the}^  might  gain 
entrance  into  the  human  system.  As  yet,  however,  nobody  has  been 
able  to  demonstrate  the  presence  of  virulent  plague  bacilli  in  the  soil 
of  infected  localities,  and  it  is  certainly  very  hard  to  believe  that  the 
bacilli  Avould  be  able  to  groAv  and  multiply  in  the  soil.  It  is  conceiv- 
able that  the  microbes  might  exist  in  the  soil  as  saprophytic  micro- 
organisms to  acquire  virulence  at  certain  times,  on  the  concurrence 
of  necessary  meteorologico-telluric  influences.  But  it  must  be  re- 
membered that  such  a  conception  can  be  considered  at  present  merely 
as  an  hypothesis  entirely  without  scientific  basis. 

It  does  not  lie  in  the  domain  of  this  monograph  to  enter  into  a 
discussion  concerning  the  miasmatic  theory  of  the  infectious  diseases. 
We  might  add,  however,  that  all  the  so-called  sanitary  improvements 
of  a  locality,  and  especially  of  cities,  are  essential  to  maintain  the 
health  of  a  community,  to  i^revent  outbreaks  of  i)lague  as  well  as  of 
other  epidemic  diseases,  and  in  a  case  of  such  outbreak  to  limit  its 
progress,  and  make  the  prophylactic  measures  easier  and  more  effica- 
cious in  their  application. 

.    Inspection,  Isolation,  Disinfection,  etc. 

In  his  preliminary  report  one  of  the  present  writers  (Kitasato) 
expressed  himself  as  follows : 

"  What  means  are  to  be  employed  against  the  plague?  Preventive 
measures,  general  hygiene,  good  drainage,  perfect  water-supply, 
cleanliness  in  dwelling-houses  and  cleanliness  in  the  streets.     As 
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soon  as  an  epidemic  breaks  out  the  sick  must  be  carefully  isolated. 
The  infected  dwellings  must  be  disinfected,  before  the  household 
tilings  are  removed,  by  a  two-per-cent.  carbolic-acid  solution  or  by  a 
solution  of  chloride  of  lime.  Afterwards,  wearing-apparel,  linen, 
bedding,  etc.,  should  be  specially  disinfected  in  a  steam  disinfector 
for  one  hour  at  a  temperature  of  100°  C. ;  should  a  steam  disinfector 
not  be  available  the  things  ought  to  be  exi^osed  directly  to  the  sun's 
rays  for  several  hours.  Articles  of  little  value  ought  to  be  burned. 
Dwelling-houses  thus  emptied  should  be  cleaned  over  again  with  chlo- 
ride of  lime  or  carbolic  acid.  The  faeces  should  be  disinfected  care- 
fully with  chloride  of  lime.  The  dead  bodies  covered  with  chloride 
of  lime  are  either  to  be  burned  or  to  be  buried  at  least  three  metres 
below  the  surface.  Mice  and  rats  which  have  died  spontaneously  in 
dwelling-houses  should  be  carried  away  with  i^roper  f)recautions. 
After  a  patient  has  apparently  recovered  he  must  not  be  allowed  to 
associate  with  the  well  for  a  period  of  at  least  a  month,  since  during 
convalescence  the  bacilli  may  be  discovered  in  the  blood  from  three 
to  four  weeks  after  all  symptoms  have  ceased." 

Now  as  to  isolation :  in  order  to  be  efficacious,  it  must  be  carried 
out  absolutely,  and  if  it  be  imperfectly  enforced,  we  are  entitled  to 
expect  only  a  partial  result.  It  is  evident  that  in  the  jjresent  state  of 
things,  we  are  always  obliged  to  content  ourselves  with  the  partial 
application,  for  the  absolute  realization  is  and  will  remain  an  im- 
possibility. An  early  cognizance  as  to  the  evolution  of  the  disease, 
which  is  the  point  of  primary  importance,  is  at  all  times  difficult  to 
obtain.  Hence  arises  the  necessity  of  enjoining  compulsory  notifica- 
tion, and  also  the  necessity  of  medical  inspection — house-to-house 
visitation.  The  fact  reported  by  Kitasato  that  the  microbes  are 
found  in  the  blood  and  the  glands  of  the  convalescent  as  late  as 
three  or  four  weeks  after  all  the  symptoms  have  subsided,  makes  the 
isolation  of  the  convalescents  necessary  for  the  same  length  of  time. 
We  might  add  that  for  room-disinfection  the  applicability  of  Trelat's 
method  should  be  borne  in  mind.  It  is  to  be  noted  that  all  these 
measures  are  attended  with  more  or  less  expense ;  so  that  the  thor- 
oughness which  is  practicable  in  one  place  may  be  found  impossible 
to  be  realized  in  other  places.  The  attitude  of  the  community  as  re- 
gards sanitary  measures  constitutes  an  important  factor  in  the  success 
of  jn'ophylaxis.  Prejudice  and  ignorance  may  frustrate  the  best  ef- 
forts of  the  health  authorities. 

The  enforcement  of  a  sanitary  cordon  is  also  very  difficult  of  ap- 
I)lication  in  most  cases,  but  the  measure  is  an  effectual  one  when  en- 
forced. All  depends  on  the  degree  of  thoroughness  in  each  case.  A 
certain  amount  of  medical  inspection  with  a  view  to  the  detention  of 


352  KITASATO  AND  NAKAGAWA— PLAGUE. 

suspicious  cases  is  certainly  practicable  in  most  cases.  Quarantine 
may  be  enforced  at  the  frontier;  but  it  is  doubtful  if  the  requisite 
degree  of  thorougliness  can  be  realized,  if  we  take  into  consideration 
the  immense  obstacle  it  furnishes  to  international  traffic  and  inter- 
course. The  same  holds  true  of  maritime  quarantine.  Hence  mari- 
time powers  like  Great  Britain  have  always  protested  against  its  strict 
enforcement.  But  on  this  point  it  is  obvious  that  an  international 
agreement  should  be  arrived  at  in  order  to  insure  a  successful  and  at 
the  same  time  equitable  S3^stem  of  quarantine.  Thus  by  the  initia- 
tive of  the  French  government  the  first  of  the  international  confer- 
ences was  held  in  Paris  in  1851.  The  last  of  the  series  was  held  at 
Venice  in  1897,  and  has  special  reference  to  the  defence  of  Europe 
against  the  invasion  of  plague. 

Specieic  Peophylaxis. 

In  order  to  lessen  the  morbidit}^  as  well  as  the  mortality  of  plague, 
Haffkine  has  elaborated  a  specific  method  of  preventive  inoculation, 
quite  similar  to  the  Ferran-Haffkine  anti-cholera  inoculation.  The 
"  vaccine, "  or  the  material  injected,  is  a  virulent  culture  of  the  microbes, 
whose  vitality,  however,  has  been  destroyed  by  heating  the  culture 
for  thirty  minutes  at  70"  C.  The  injections  are  made  subcutane- 
ously.  The  reports  show  quite  encouraging  results,  but  further  in- 
vestigations are  desirable  in  order  to  obtain  a  confirmation  of  these 
results.  The  method  of  Lustig  and  Galeotti  is  a  modification  of 
Haffkine's.  The  vaccine  is  obtained  by  treating  the  cidture  with 
strong  alkali  and  precipitating  it  by  means  of  dilute  hydrochloric 
acid.  Yersin's  serum  is  also  said  to  possess  prophylactic  properties. 
The  duration  of  the  immunity  produced  by  such  inoculations  is  an 
important  point  which  has  not  yet  been  satisfactorily  determined. 
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GLANDERS. 


Synonyms. — Malleus  liumidus ;  Morve  (French),  Rofz  (German). 

Definition. — Glanders  is  an  endogenous,  obligatorj'-parasitic,  in- 
vasio-infectious  disease,  due  to  the  iiathogenic  action  of  a  specific 
bacillus  within  the  body  of  a  suitable  host,  which  finds  its  historico- 
primary  origin,  and  its  present  genesis  invariably  among  the  solipeds, 
principally  the  horse,  from  which  it  is  extended  to  other  animals  and 
to  man,  directly  or  indirectly,  but  not  to  cattle  and  swine. 

Etiology. 

The  scieDtific  interest  in  a  disease  focuses  on  two  series  of  con- 
ditions or  factors :  its  etiological  factors  and  their  effects.  It  is  gen- 
erally the  custom  to  write  a  special  section  on  the  history  of  a  disease 
in  an  article  like  this,  but  as  that  history  can  only  have  to  do  with 
the  ideas  that  have  prevailed  as  to  its  causation,  and  the  effects  pro- 
duced in  the  infested  organism,  it  can  be  equally  well  considered  in 
relation  to  etiology  and  pathological  anatomy,  and  often  with  much 
better  practical  effect.  The  history  of  man  is  simply  his  endeavor  to 
account  for  the  existence  and  relations  of  conditions,  himself  included. 
The  history  of  glanders  is  nothing  more.  While  therapeutics  should 
be  based  on  an  accurate  knowledge  of  the  two  factors  mentioned,  it 
largely  is  not,  but  eventually  it  may  become  of  more  historical  impor- 
tance than  at  present.  Prophylaxis  is  entirely  based  on  such  knowl- 
edge. As  to  glanders,  while  there  is  no  therapeutics  the  prophylaxis 
is  direct  and  simple.     Death  to  the  diseased  covers  the  whole  story. 

As  in  all  the  endogenetic  and  probably  in  all  the  exogenetic  dis- 
eases, we  know  nothing  of  the  conditions  which  led  to  the  primary 
origin  of  their  respective  parasites,  nothing  of  the  changes  in  environ- 
ment which  caused  facultative  parasites  to  become  obligatory,  and  dis- 
eases once  entirely  exogenetic  to  become  partially  and  then  entirely 
endogenetic  in  character.  We  know  nothing  of  the  locality  or  time 
of  i^rimary  origin.  What  we  do  know  is  the  species  in  which  endoge- 
nous diseases  historically  originate  and  to  which  their  parasitic  causes 
have  become  obligatory,  much  of  their  manner  of  extension,  and  much 
of  the  effects  of  parasitic  invasion  and  infection  within  the  infested 
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organism.  No  disease  offers  better  opportunity  to  study  these  ques- 
tions tlian  glanders.  The  history  of  glanders  is  lost  in  the  quick- 
sands of  tradition,  or  buried  in  the  dungeons  of  ignorance.  To  Ap- 
syrtus,  a  veterinarian  in  the  army  of  the  great  Constantine,  in  the 
fourth  century,  is  generally  attributed  the  first  literary  mention  of 
glanders,  which  he  grouped  with  a  number  of  diseases  of  like  alarm- 
ing character  under  the  name  of  ii<i>^'-'i;  but  as  Aristotle  uses  practi- 
cally the  same  word  for  a  group  of  similar  diseases  in  the  ass,  though 
he  distinctly  says,  "not  of  the  horse,"  it  is  equally  reasonable  that 
glanders  was  included  among  them. 

There  can  be  little  or  no  doubt  that,  as  glanders  is  recognized 
to  have  existed  in  its  present  form  four  centuries  after  Christ,  it 
equally  well  prevailed  many  centuries  before.  Proof  of  this  can  be 
drawn  from  the  literature  of  the  fourth  and  immediately  succeeding 
centuries  a.d.  As  to  the  ideas  of  these  early  writers  in  relation  to 
the  origin  of  glanders  we  are  apparent!}^  in  the  dark,  and  find  no 
fixed  light  until  the  api)earance  of  a  medical  star  of  the  first  magni- 
tude, for  that  time,  Jordanus  Rufus  in  the  thirteenth  century.  In 
Eufus  we  meet  with  the  first  distinct  mention  of  contagion  as  a 
positive  factor  in  the  causation  of  glanders,  though  he  admits  many 
other  causes.  The  influence  of  Eufus  was  paramount  all  over  en- 
lightened Europe,  and  remained  so  for  a  long  period,  so  that  we 
need  not  be  surprised  to  see  the  still  more  famous — as  the  author  of 
the  first  equine  anatomy  and  a  treatise  on  the  diseases  of  the  horse 
— Carlo  Euini  (fifteenth  century),  upholding  the  views  of  Eufus  as  to 
the  contagious  origin  of  glanders,  though  he  also  admitted  the  disease 
could  arise  out  of  many  other  conditions.  But  the  most  interesting 
and  valuable  work  of  this  period  is  an  encyclopedic  compilation  of 
Georg  Simon  AVinter,  or  as  he  styled  himself  and  is  known  in  his- 
tory, Winter  von  Adlers  Flugel,  entitled  "  Hipinater  Expertus"  (six- 
teenth century) ,  in  which  is  summed  up  all  then  known  of  the  diseases 
of  the  horse  and  some  other  domestic  animals ;  in  fact  so  satisfied  is 
the  author  with  his  work  that  in  completing  it  he  says:  "This  is  all 
I  know;  if  another  knows  more,  let  him  write  it." 

Winter's  description  of  glanders  is  far  more  exact  than  anything  his 
predecessors  have  given  us,  and  shows  practical  observation.  He  is  a 
devout  follower  of  Hippocrates  and  looks  on  the  nasal  discharge  in 
glanders  as  a  cerebral  dyscrasia  which  cannot  be  checked  or  interfered 
with  except  with  danger  to  the  patient.  He  also  explicitly  tells  us  that 
''  one  horse  can  infect  others,"  thus  speaking  for  contagion  as  an  active 
factor,  though  he  permits  many  others  to  have  equal  force,  some  of 
which  are  most  decidedly  fanciful  and  amusing.  Some  time  in  the 
fifteenth  century  an  idea  arose  common  to  the  times,  and  still  finding 
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believers  among  the  laity,  that  glanders  found  its  origin  in  the 
connection  of  syphilitic  men  with  mares.  The  origin  of  this  mis- 
conception has  been  traced  to  the  outbreak  of  syphilis  among  the 
soldiers  and  glanders  in  the  horses  at  the  siege  of  Naples  at  that 
time.  The  same  origin,  with  the  change  from  mares  to  cows,  ha/S 
been  given  to  bovine  tuberculosis,  and  the  habit  of  attributing  every- 
thing evil  to  the  French  led  the  Germans  to  call  this  bovine  malady 
the  "Franzosenkrankheit,"  or  French  disease.  This  idea  as  to  the 
connection  between  syphilis  and  glanders  was  taken  up  and  spread 
abroad  by  the  medical  prof ession— Van  Helmont  (1682) ,  and  later  by 
Ricord,  the  great  syphilographer.  Its  absurdity  is  too  great  to  merit 
further  attention. 

These  historical  notices  have  been  given  in  order  to  show  that 
from  quite  an  early  date  contagion  was  considered  to  be  an  important 
factor  in  the  etiology  of  glanders,  though  other  factors  were  deemed 
of  equal  importance.  Towards  the  end  of  the  eighteenth  century 
these  ideas  began  to  assume  antagonistic  positions  in  men's  minds, 
with  regard  not  only  to  glanders,  but  also  to  other  infections,  and  we 
find  a  differentiation  into  two  schools  of  thought  becoming  sharply 
though  slowly  demarcated;  the  one  school  being  known  as  the  Con- 
tagionists,  with  its  motto,  "  No  diseased  horse  no  glanders" ;  the  other, 
the  De  Novoists,  or  Nihilists,  with  their  principle :  Glanders  can  arise 
out  of  existing,  without  regard  to  any  previous  conditions — that  is, 
something  can  come  from  nothing.  The  days  of  the  fierce  battles  of 
the  schools  are  over.  The  bitter  hatreds  engendered  thereby  are 
buried  with  the  combatants,  but  the  questions  over  which  they  fought, 
while  in  one  measure  settled,  still  face  us,  and  will  until  the  word 
contagiousness  is  not  used  for  transmissibility,  or  else  is  used  alone 
for  that,  which  last  is  an  impossibility  on  account  of  the  classical  use 
of  the  word  in  a  primary  genetic  sense  by  the  majority  of  medical 
writers  and  thinkers.  Similar  ideas  to  those  prevailing  on  the  Con- 
tinent existed  in  England,  but  the  contagionistic  idea  had  still  fewer 
and  less  positive  advocates.  In  1868  the  most  eminent  authority  on 
infectious  animal  diseases  in  England  wrote  that  "  the  highest  con- 
tinental authorities,  and  those  who  have  most  attentively  studied  the 
etiology  of  glanders,  are  absolutely  unanimous  in  the  opinion  of  glan- 
ders being  occasionally  developed  without  contagion  having  anything 
to  do  with  it;"  and  that  "  glanders  appears  among  horses  when  unduly 
exposed,  poorly  fed,  watered,  etc.,  as  in  the  army  at  times,  or  where 
hygienic  measures  are  neglected  and  the  laws  of  health  ignored,  or 
in  large  towns  or  establishments,  if  the  horses  are  suddenly  called 
uj)on  to  undergo  severe  exertion  during  bad  weather  and  on  an  m- 
eufficient  supply  of  food  or  forage  of  unsuitable  character." 
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While  these  quotations  fairly  represent  the  feeling  in  England  in 
1868,  and  mucli  later,  still  they  are  false  and  unfounded  regarding 
the  highest  continental  authorities.  Gerlach,  the  highest  of  them  all, 
had  long  since  come  out  as  a  contagionist  of  the  most  pronounced 
type  and  bitterly  opposed  abiogenesis  in  any  form,  as  did  also  the 
majority  of  the  younger  and  leading  men  in  Germany  and  Northern 
Europe.  That  glanders  could  be  said  to  originate  as  described 
shows  the  utter  inability  of  the  majority  of  men,  even  professionals, 
to  observe  correctly  and  think  for  themselves.  They  could  not  differ- 
entiate between  originating  and  extending  conditions.  The  race  has 
not  advanced  much  in  that  direction.  Englishmen  had  followed 
blindly  in  the  wake  of  the  abiogenetic  nihilists  of  the  Alfort  school 
in  France,  whose  influence  cost  that  country  an  immense  sum,  and 
almost  nullified  the  more  correct  teachings  of  the  Lyons  school, 
which  finally  prevailed  to  the  benefit  of  all  humanity.  In  spite  of 
the  fact  that  in  1868  the  greatest  English  authority  said  that  "the 
highest  continental  authorities"  were  de  novoistic  nihilists,  and  op- 
posed to  contagion  as  a  genetic  factor  in  glanders,  nearly  every 
veterinarian  in  France  who  made  an  historical  record  at  that  time 
was  a  pronounced  contagionist,  though  he  erred  in  giving  too  much 
genetic  value  to  conditions  which  should  only  be  appreciated  as  ex- 
tension causes.  In  1772  the  great  Lafosse  wrote,  "  the  primary  causes 
of  glanders  are  not  known. "  Its  contagiousness  was  clearly  proven  by 
Yiborginl797.  Thus  we  see  that  from  the  thirteenth  century  at  least 
the  weight  of  intelligent  authority  was  on  the  side  of  contagion,  though 
opposed  by  the  inertia  of  ponderous  ignorance  in  high  places.  So 
far  as  the  Continent  is  concerned,  the  contagionists  had  won  the  battle 
"  hands  down"  as  far  back  as  1870,  thougli  it  remained  for  the  dis- 
covery of  the  specific  bacillus  by  Lofiler-Sclmtz,  in  1882,  to  experi- 
mentally demonstrate  the  correctness  of  practical  observation.  The 
position  of  the  contagionists  over  against  that  of  the  nihilists  or  de 
novoists,  must  be  understood  to  be,  No  diseased  an'wml,  no  disease, 
so  far  as  contagious  infections  are  concerned,  thus  justifying  the 
position  here  taken  of  the  classical  historical  use  of  the  word  con- 
tagious. This  the  contagionists  held  to  as  the  primary  and  essential 
cause  of  glanders,  utterly  regardless  of  all  other  conditions,  no  mat- 
ter how  much  apparent  or  claimed  etiological  value  they  may  have 
had.  The  contagionists  were  able  men  who  could  distinguish  be- 
tween generating  and  extending  conditions.  They  have  not  too  many 
followers  to-day.  No  diseased  animal,  no  disease  is  the  fundamental 
condition  or  law  so  far  as  endogenetic  or  obligatory-parasitic  diseases 
go.  It  has  the  same  value  as  no  haciUus,  no  disease,  for  all  bacillary 
parasitic  diseases  of  both  classes.     It  is  even  more  fundamental  in  a 
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pathogenetic  sense.    Noli  me  tangere  is  the  prophylactic  law  resulting 
from  it. 

The  etiological  factors  in  disease  are  generally  spoken  of  as  causa 
interna,  causa  externa,  and  causa  sufficiens. 

Causa  Interna. 

The  causa  interna  may  be  termed  the  essential  cause  of  contagious 
or  obligatory-parasitic  diseases.  So  far  as  pathogenesis  goes,  these 
causes  are  of  equal  importance  in  exogenetic  or  facultative  parasitic 
diseases.  It  is  the  internal  causes  which  properly  constitute  the  con- 
tagiousness of  a  disease,  for  without  them  transmission  of  the  disease 
is  impossible,  though  the  parasite  itself  may  be  easily  transported 
from  a  diseased  to  a  healthy  or  uncontaminated  organism.  If  it  is  a 
law  of  infection,  no  parasite  no  infection;  it  is  still  more  funda- 
mental: No  disposing  conditions,  no  constitutional  causes;  that  is, 
no  suitable  home,  no  proper  food,  no  conformable  temperature,  no 
parasitic  invasion,  no  infection.  In  other  cases  the  animal  organism 
may  offer  conditions  suitable  for  the  life  of  the  parasite,  but  totally 
inadequate  for  its  producing  any  toxic  pathogenic  material.  Consti- 
tutional disposition,  or  conditions  within  the  animal  favorable  to  the 
life  or  pathogenity  of  the  parasite,  are  the  sine  qua  non  to  an  invasive  or 
infectious  disease,  whether  endogenous  or  exogenous.  Bacilli  may 
be  in  all  directions,  the  individual  may  be  in  a  perfect  hotbed  of  dis- 
ease ;  the  air  may  be  full  of  pathogenic  germs  and  the  water  may  be 
swarming  with  them,  but  unless  the  exposed  animal  offer  physiologi- 
cal conditions  favorable  to  the  life  and  pathogenitj^  of  the  parasite,  it 
is  unaffected  and  seems  "  to  carry  a  charmed  life  amidst  death  and 
devastation. "  We  see  this  exemplified  in  cattle  in  relation  to  glanders, 
in  thousands  of  people  during  epidemics  of  Asiatic  cholera,  in  horses 
in  relation  to  bovine  tuberculosis  and  contagious  pleuropneumonia, 
in  all  animals  in  regard  to  syphilis,  and  in  most  animals  towards  the 
majority  of  human  parasitic  diseases. 

Artificial  attempts  to  induce  disease  by  inoculation  of  pure  cul- 
tures of  germs  give  ample  proof  of  the  total  absence  of  the  "  con- 
tagious" constitution  in  many  species  of  animal  life  in  regard  to  the 
pathogenetic  parasites  of  other  species.  The  soil  invaded  is  stony 
ground  to  the  parasites.  They  fail  to  develop  or  they  become  harmless. 
Experimentalists,  especially  those  of  the  Pasteur  school,  have  taken 
more  or  less  advantage  of  tliis  internal  condition  to  augment  or  miti- 
gate the  virulence  of  cultures  taken  originally  from  a  species  in  which 
the  i)arasite  is  naturally  pathogenic.  The  fact  that  certain  species  of 
animals  possessed  constitutional  indifference  to  certain  diseases  no- 
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tably  fatal  in  otliers  did  not  require  the  discover}^  of  a  microorganism, 
its  cultivation,  and  inoculation  of  pure  cultures  into  a  humming  bird, 
to  demonstrate  the  non-contagiousness  of  the  one  species  and  the  con- 
tagiousness of  the  other  under  suitable  conditions  to  parasitic  in- 
vasion. The  internal  causes  then  are  the  very  basis  of,  the  absolute 
necessity  to  parasitic  invasion  and  disease,  and  the  extension  of  the 
disease  in  animal  life  in  any  locality. 

The  Law  of  Parasitism  and  Infection. — No  constitutional  disposi- 
tion, no  physiological  chemismus,  on  the  part  of  an  animal  species, 
suitable  to  the  life  and  pathogenesis  of  a  given  parasite,  no  disease ; 
hence  the  source  of  primary  origin,  the  species  naturally  the  para- 
sitic host,  or  the  locality  infested,  is  the  first  point  of  investigation, 
the  fundament  of  pathogenic  extension.  The  parasite  itself  is  of  sec- 
ondary imi)ortance. 

We  hear  and  read  much  of  the  part  "  individual  disposition"  plays 
in  the  etiology  and  extension  of  parasitic  diseases,  especially  as  a 
means  for  explaining  variations  in  severity  in  the  course  of  a  disease,  or 
the  apparent  immunity  of  some  and  the  varying  susceptibility  of  other 
individuals  of  the  same  species.  We  also  hear  much  of  "  predisposi- 
tion." These  two  terms  have  most  distinctly  different  meanings  and 
should  never  be  confounded.  By  disposition  is  meant  that  all  the 
members  of  a  certain  species  of  animal  life  offer  a  suitable  field  for 
the  ^pathogenetic  life  of  a  given  parasite,  unless  something  has  oc- 
curred to  disturb  this  condition  in  individuals.  By  predisposition 
is  meant  that  certain  individuals  of  a  species  have  acquired  certain 
weaknesses  predisposing  them  to  attacks  from  a  certain  parasite,  a 
condition  by  no  means  common  to  the  species  under  natural  con- 
ditions. We  can  speak  of  predisposition  in  tuberculosis,  but  who 
ever  heard  of  one  horse  being  predisposed  to  glanders  and  another 
not.  Disposition  is  invariably  a  chemical  condition  common  to  a 
species,  while  predisposition  is  as  invariably  an  organic  or  constitu- 
tional weakness  existing  in  individuals,  sometimes  common  to  fami- 
lies but  never  to  a  species. 

Wherever  variations  exist  in  the  susceptibility  of  individuals  in  a 
species  in  which  a  given  disease  is  historically  universal,  or  vari- 
ations in  the  intensity  of  the  disease  in  individuals,  or  at  one  time 
over  another,  the  cause  must  not  be  sought  so  much  in  variations  in 
disposition  as  in  influences  on  the  parasite  from  many  causes  during 
its  life  in  the  diseased  animal  or  in  the  interval  between  its  leaving 
the  diseased  and  the  invasion  of  another  animal.  Take  glanders,  for 
instance.  Is  there  any  doubt  that  if  a  sufficient  amount  of  a  virulent 
culture  were  suitably  introduced  in  any  number  of  horses  that  all 
would  be  affected?     So  pronounced  is  this  fact  in  many  cases  of  ex- 
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periment  that  one  of  tlie  most  comijetent  investigators  asserts  that  the 
infectiousness  of  a  disease  can  only  be  determined  in  that  manner, 
which  is  true  as  to  race  susceptibility  but  erroneously  decejjtive  as  to 
natural  infection,  to  the  prevention  of  which  it  is  essential  that  we 
know  all  possible  of  the  factors  favoring  and  opposing  its  extension. 

Acute  and  Chronic  Glanders. 

Among  the  most  striking  and  interesting  effects  of  the  glanders 
bacilli  in  the  infested  organism  is  the  idiosyncrasy  in  the  course  of 
the  disease  by  which  in  some  cases  it  is  very  acute  and  fatal  in  a  few 
weeks,  while  in  others  it  may  extend  over  years,  the  animal  being 
able  to  work  all  the  time,  though  a  source  of  danger  to  others.  It  is 
also  worthy  of  note  that  the  chronic  form  terminates  in  the  acute 
when  it  ends  fatally.  Whether  or  not  cure  by  natural  limitation — 
self-cure — ever  occurs  in  glanders  is  without  satisfactory  evidence. 

The  question  that  faces  us  is,  What  is  the  cause  of  this  peculiar 
etiological  idiosyncrasy  in  the  clinical  course  of  glanders?  The  easy 
answer  is.  Difference  in  the  individual  susceptibility  to  infection. 
But  that  is  no  answer  at  all.  We  do  not  know  that  such  a  condition 
exists.  We  do  know  that  pathogenic  microorganisms  do  vary  in  vir- 
ulence, do  lose  their  virulence  entirely,  even  in  a  species  naturally 
infected,  and  can  often  be  made  to  lose  or  gain  virulence  by  introduc- 
tion into  other  species  or  by  artificial  means.  When  natural  suscejj- 
tibility  exists  in  a  species,  we  have  not  a  particle  of  evidence  that  it 
lessens  in  one  individual  and  not  in  another  under  the  same  condi- 
tions, provided  they  have  never  had  the  disease  in  question.  It  must 
be  borne  in  mind  that  this  racial  or  special  dis^josition  resides  in  the 
chemismus,  organic  or  general,  common  to  the  individual  organism 
of  each  and  every  member  of  the  species  and  is  not  a  personal  or  group 
characteristic.  Variations  of  this  character  are  most  highly  improb- 
able. Some  little  ^perimental  study  of  this  question,  while  not  posi- 
tive, indicates  that  bacilli  derived  from  very  chronic  cases  of  glanders 
are  not  so  virulent  when  introduced  into  young  healthy  horses  as  those 
taken  from  fresh  acute  cases.  Practical  observation  goes  also  to  show 
that  the  more  rapid  the  transmission  of  the  disease  from  diseased  to 
healthy  animals  in  a  large  herd  the  more  acute  the  disease,  and  vice 
versa.  Is  this  due  to  variations  in  the  natural  chemismus  of  certain 
individuals  or  to  bacillary  conditions? 

How  shall  we  explain  the  transition  of  a  long-time  chronic  case 
into  a  i)eracute  and  fatal  one?  Almost  invariably  this  transition  is 
connected  with  the  interposition  of  acute  constitutional  disturbance, 
some  other  disoaso,  or  a  surgical  o])eration,  whereby  a  general  weak- 
ness of  the  animal  is  induced.     The  (piostiou  is.  Is  this  change  in  the 
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character  of  glanders  tlien  due  to  cliemical  changes  in  tlie  equine 
organism  by  wliicli  tlie  nutrition  offered  tlie  bacilli  causes  them  to 
become  more  toxic ;  or  are  tissue  weaknesses  alone  produced  which 
favor  the  overwhelming  dispersion  of  the  bacilli  and  greatly  facilitate 
their  multiplication?  The  weight  of  evidence  is  seemingly  in  favor 
of  the  latter  hypothesis.  One  thing  is  sure.  Under  normal  con- 
ditions there  is  no  such  thing  as  individual  indisposition,  or  non-sus- 
ceptibility to  a  disease  idiopathic  in  a  species  in  the  sense  of  primary 
infection.  All  offer  the  same  food  and  organismal  conditions  to  the 
parasite. 

Causa  Externa. 

Under  the  term  external  causes  is  embraced  every  factor  external 
to  or  surrounding  an  undiseased  individual  liable  to  cause  disease 
within  it.  In  regard  to  parasitic  diseases,  this  includes  the  host  or 
individual  infested  by  the  parasites,  the  parasite  itself,  everything 
which  tends  to  support  the  life  of  the  parasite  on  its  leaving  a  previ- 
ously infested  host,  and  every  factor  that  acts,  or  can  act,  in  the 
transmission  of  the  pathogenic  parasite  from  a  previously  infested 
host  or  an  external  locality  of  development,  to  the  body  of  an  uninf  ested 
individual.  Leaving  the  inficiens  or  infestans,  the  parasite,  entirely 
out  of  consideration,  and  treating  it  later  as  causa  sufficiens,  from  a 
hygienic  and  prophylactic  j^oint  of  view,  it  must  be  seen  that  those 
physiological  conditions  of  animal  life  which  make  invasion  by  para- 
sites possible,  and  those  external  conditions  in  which  they  may  live 
(exogenous  parasites)  and  thrive,  except  when  accidentally  infesting 
(facultative)  an  animal  organism,  or  those  conditions  Avhich  favor  the 
life  of  an  obligatory-parasite  and  its  transmittal  to  a  second  host  are 
of  even  more  importance  tlian  the  parasite  itself.  Without  the  knowl- 
edge of  a  single  microorganism,  and  yet  with  the  full  conviction  that 
a  living  something  was  the  transmitted  factor,  living  in  one  case  ex- 
ternal to  the  animal  organism  and  only  occasionally  infesting  it,  and 
in  another  only  in  the  organism  of  a  given  species  and  extending  gen- 
erally in  that  species  onh^,  our  j^redecessors  enunciated  the  infallible 
law  of  parasitic  pathogenesis,  that  "  while  all  contagious  diseases  are 
infectious,  all  infectious  diseases  are  not  contagious."  An  indiffer- 
ence to  classical  medicine — in  part  an  offshoot  of  the  spirit  of  the 
times,  and  in  part  due  to  a  faddish  regard  for  bacteriology  and  semi- 
deification  of  its  leaders— has  led  to  a  neglect  of  the  study  of  the  his- 
tory of  disease  which  finds  a  base  support  in  the  so-called  "  practical 
tendencies"  of  the  day,  much  to  the  injury  of  the  profession  and  of  a 
proper  appreciation  of  the  combatable  factors  in  the  etiology  of  para- 
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sitio  diseases.  In  regard  to  glanders,  it  will  be  remembered  that  most 
authorities  of  the  past  were  of  the  opinion  that  this  j^est  could  spring 
(like  some  pristine  ghost)  at  one  bound  out  of  or  into  the  equine 
organism  under  most  conditions  of  treatment,  feeding,  and  stabling. 
Nothing  else  was  necessary.  It  was  never  thought  that  if  such  were 
the  case  the  same  conditions  should  produce  the  same  effect  in  other 
animals  exposed  to  them — cattle,  dogs,  or  hogs,  even  men.  Erro- 
neous as  this  conclusion  was,  the  hygienic  results  growing  out  of  the 
consideration  and  removal  of  these  suspected  factors  were  not  onlj 
of  vast  practical  importance,  but  of  such  a  nature  as  largely  to  sup- 
port the  conclusion  of  abiogenesis  in  the  minds  of  those  incapable  of 
close  observation  and  logical  reasoning. 

Laiv  of  Extension. — In  relation  to  external  causes  and  parasitic 
diseases  the  law  of  extension  is :  the  closer  susceptible  animals  are 
confined  in  the  presence  of  an  infested  animal  or  locality,  the  more 
stagnant  the  circulation  of  the  air,  the  more  rapid  the  spread  of  the 
disease  among  the  uninfested.  Other  conditions,  bad  food,  no  care, 
hard  work,  poor  stabling,  once  supposed  to  be  all-sufficient  factors  in 
the  genesis  of  glanders,  are  but  supporting  causes,  and  incomparably 
of  less  importance  than  close  confinement  and  stagnant  air.  Close 
confinement  with  poor  ventilation  will  cause  the  most  rapid  extension 
of  glanders,  everything  else  being  favorable  to  health  in  comparison 
to  city  conditions  for  the  poorest  class  of  horses.  This  is  shown  by 
some  personal  experiences  among  range  horses  in  the  West.  If 
glanders  gets  in  among  them  it  will  not  extend  perceptibly  in  a  whole 
summer's  free  grazing,  but  when  they  are  brought  in  and  corralled  or 
yarded  for  the  winter,  packing  together  to  keep  warm  and  frequently 
wounding  each  other,  the  extension  of  the  disease  will  be  very  rapid 
and  the  fatality  corresponding.  Here  we  have  everything  favorable 
except  the  one  factor  of  limitation  of  space;  the  animals  still  have  the 
free  heavens  over  them  and  abundance  of  room  for  exercise,  but  not  for 
separation  and  isolated  roaming.  The  i)rominent  English  authority 
previously  quoted  in  favor  of  the  spontanous  generation  of  glanders, 
owing  to  unsuitable  surrounding  conditions  and  hard  treatment,  calls 
in  proof  of  his  position  "  the  well-known  extension  of  glanders  among 
army  horses  in  the  late  Franco-German  and  other  wars" ;  but  one  of 
the  greatest  of  German  authorities  writing  of  j^ersonal  observations 
says :  "  When  glanders  occurs  more  frequently  in  times  of  war  or 
mobilization  of  armies,  the  explanation  is  to  be  easily  found  in  the 
fact  that  great  numbers  of  horses  are  centred  upon  a  small  extent  of 
territory  and  the  opportunities  to  infection  greatly  increased  thereby. 
This  assertion  is  amply  illustrated  by  a  personal  experience.  In 
Prussia,  where  there  is  no  want  of  mobilizing  the  forces,  statistics 
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show  that  after  such  occasions  glanders  acquires  a  shocking  exten- 
sion among  horses.  The  open  nature  of  these  manoeuvres,  as  well  as 
the  known  care  and  careful  revision  to  which  horses  are  subjected  in 
the  Prussian  army,  make  it  absolutely  impossible  that  undue  labor, 
bad  feed,  etc.,  should  have  any  influence  on  these  eruptions.  In  such 
manoeuvres  I  once  had  occasion  to  review  some  one  hundred  horses 
that  were  turned  loose  into  a  riding  place  for  the  night  and  ran  about 
among  each  other  pell-mell.  Of  the  one  hundred  seven  had  glanders. 
How  many  of  the  others,  the  further  life  of  which  I  could  not  follow, 
could  also  have  become  infected?  How  different  might  be  the  con- 
clusion of  another  who  should  examine  the  balance  of  those  animals 
after  the  manoeuvres?  What  cause  could  he  surmise  for  their  infec- 
tion other  than  the  vicissitudes  of  exercise  unless  he  were  a  conta- 
gionist"  (Leisering)  ?  The  most  dangerous  of  the  external  causes  of 
glanders  to  healthy  horses  as  well  as  man  is,  first  the  diseased  horse ; 
second,  the  irresponsible  dealer  in  such. 

Causa  Sufficiens. 

"  Nothing  can  come  from  nothing !"  Though  this  truism  was  enun- 
ciated by  Democritus  twenty-five  hundred  years  ago  it  has  been  very 
hard  for  the  human  race,  inclusive  of  the  medical  profession,  to  com- 
prehend it,  especially  in  relation  to  pestiferous  diseases.  Difiicult  as 
it  was  for  man  in  the  past  to  appreciate  the  possibility  of  invisible 
parasites  causing  diseases,  it  is  almost  as  difficult  for  modern  medicine 
not  to  be  run  away  with  by  the  parasite  and  to  appreciate,  at  its  equal 
value,  the  fact  that  "  no  suitable  host,  no  disease"  is  as  fundamental  a 
law  as  "no  parasite  no  disease;"  hence  the  term  causa  sufficiens  is  as 
applicable  to  the  intra-organismal  conditions,  chemismus  of  the  host, 
as  the  infesting  parasite,  though  usage  applies  it  to  the  parasite.  While 
host  and  parasite  are  absolutely  necessary  to  invasion,  to  infection  two 
other  factors  are  indispensable ;  one,  that  the  parasite  produces  a  toxic 
or  pathogenic  material,  and  the  other  that  the  host  offers  physiological 
conditions— nutrition— suitable  to  the  parasite's  needs  in  that  direc- 
tion. Therefore  the  actual  specific  cause  in  invasive  diseases  is  the 
mechanical  irritation  of  the  proliferating  parasite,  while  in  infections 
it  is  the  chemical  result  of  the  physiological  life  of  the  parasite  in  the 
infested  organism.  In  other  words,  invasive  pathogenesis  is  due  to  me- 
chanical or  physical  irritation  on  the  part  of  the  infesting  parasite ; 
while  infectious  pathogenesis  is  due  to  the  action  of  a  chemical  irritant 
as  the  product  of  parasitic  life.  This  natural  differentiation  is  being 
insisted  on  so  strongly  because,  though  general  some  twenty  years  ago, 
it  is  being  lost  sight  of  though  erroneous  tendencies  in  modern  medi- 
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cine.  With  but  two  pathogenic  factors  in  action,  host  and  parasite, 
the  disease  would  die  out  by  natural  limitation.  Therefcjre  external 
causes — the  conditions  supporting  the  ex-host  life  of  the  parasite,  and 
favoring  its  passage  from  host  to  host,  or  locality  to  localif.y — the 
extension  causes,  are  equally  necessary  to  the  completion  of  the 
pathogenesis  of  a  parasitic  disease. 

Gontagium   Vivum. 

There  never  has  been  a  time  when  man  did  not  believe  in  some 
vital  force,  some  incarnation  of  maliferous  energy,  as  an  etiological 
factor  in  disease  as  well  as  in  all  the  other  ills  human  flesh  is  heir  to. 
Devils  and  evil  spirits  entering  into  man  and  animals  causing  disease 
fill  the  records  of  mythology.  Priest  and  physician  were  then  iden- 
tical. Exorcising  and  necromancy  were  the  means  of  cure.  Accord- 
ing to  this  idea  the  devil  entered  into  the  afflicted.  The  same  evil 
spirit  afflicted  all  alike.  There  was  truth  in  the  idea.  The  chief  error 
was  the  anthropomorphizing  of  the  conception,  and  giving  the  devil  a 
spiritual  existence.  An  approach  to  a  realistic  conception  of  a  con- 
tagium  vivum  began  with  the  individualization  and  materialization  of 
the  suspected  object,  as  something  living  in  animals  and  passing  from 
one  to  another,  and,  more  important  still,  the  belief  that  there  was  an 
independent  something  for  the  different  pests,  known  to  be  such  by  the 
different  deportment  of  the  diseased.  The  first  distinct  conception  of 
such  an  individualized  entity  is  to  be  found  in  the  "  De  Eei  Rusticse" 
of  Varo  and  Columella,  the  great  agricultural  writers  of  the  fourth 
century  a.d.  It  is  singular  that  it  comes  in  connection  with  animal 
pests.  The  specialization  of  the  infestans,  or  contagium,  developed 
very  slowly.  It  was  often  lost  sight  of  in  the  chaotic  pathogenesis  of 
the  nihilists.  Still  the  truth  had  advocates,  and  the  character  of 
microetiological  organisms,  and  much  as  to  their  manner  of  action, 
had  been  well  inferred  and  men  had  been  prepared  for  it  (Henle)  ere 
the  final  discovery  was  made. 

Bacteeiology. 

The  bacillus  of  glanders,  bacillus  mallei,  bears  some  resemblance 
to  that  of  tuberculosis  morphologically,  though  chemically  it  is  far 
differently  constituted,  not  having  the  idiosyncratic  affinity  for  certain 
dye-stuffs  under  special  methods  of  treatment  which  makes  the  recog- 
nition of  the  bacillus  of  tuberculosis  so  easy  a  matter  and  of  such  ines- 
timable value  to  the  diagnostician.  Bacillus  mallei  is  present  in 
varying  numbers — the  more  recent  and  acute  the  lesions  the  greater 
the  profusion— in  all  the  diseased  tissues  and  discharges  of  the  infested 
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organism.  It  is  a  rod-like  organism,  appearing  singly  and  in  pairs, 
and  occasionally  in  longer  segments  or  threads,  shorter  and  thicker 
than  those  of  bacillus  tuberculosis,  with  rounded  ends ;  frequently  the 
protoplasm  is  disintegrated  and  we  have  a  beaded  organism  before 
us.  Some  have  asserted  the  bacillus  to  be  spore-bearing,  but  the 
little  vital  teuacit}'  it  has  outside  the  animal  organism,  especially  the 
quickness  and  completeness  with  which  it  yields  to  desiccation,  and 
the  little  vitality  it  has  in  cultures,  unless  frequently  changed  to  fresh 
media,  all  oppose  such  an  assumption.  While  staining  more  or  less 
readily  in  all  the  aniline  dyes  in  laboratory  use,  it  colors  best  in 
methylene  blue  added  to  a  very  weak  solution  of  caustic  potash 
(1 :  10,000).  The  bacilli  do  not  retain  color  well,  and  if  over-stained 
(necessary  in  sections)  must  be  most  delicately  treated  in  decolorizing ; 
a  good  solution  for  this  purpose  is:  distilled  water  10  o.c,  sulphuric 
iacid  two  drops,  a  five-per  cent,  solution  of  oxalic  acid  one  drop.  Ex- 
pose the  section  for  five  seconds,  wash  in  distilled  water  and  xylol,  and 
mount  in  xylol  balsam.  The  bacilli  have  no  motion  and  are  aerobic, 
though  it  is  claimed  that  they  will  develop  in  the  absence  of  oxygen. 
Thej^  are  as  easily  cultivated  as  any  of  the  obligatory  parasites  growing 
(in  the  thermostat  at  37°  C.)  fairly  on  most  of  the  common  media,  such 
as  gl^^cerin-bouillon  and  glycerin-agar,  on  which  they  develop  as  a 
colorless  transparent  growth  along  the  line  of  inoculation.  It  is  said 
thej^  will  develop  in  room  temperature  on  this  medium.  On  glycerin- 
agar,  made  with  milk  instead  of  water,  quite  a  marked  growth  appears 
in.  comparison  with  the  aqueous  material.  Within  the  first  two 
to  three  days  the  development  of  a  pale-whitish  coating  takes  place, 
which  gradually  changes  in  color,  passing  through  an  amber-yellow 
to  a  reddish-brown.  But  the  most  marked  development  of  these 
bacilli  occurs  on  the  surface  of  potatoes,  where  it  begins  as  a  thinnish- 
yellow  transparent  coating — second  or  third  day — having  a  resem- 
blance to  clarified  honey ;  the  transparency  soon  disappears  and  the 
amber  color  changes — sixth  to  eighth  day — to  a  reddish-brown,  the 
surrounding  surface  of  the  potato  having  an  olive-yellow  hue. 

Modes  of  Infection. 

By  modes  of  infection  is  meant  the  ways  and  means  by  which 
the  bacillus  of  glanders  leaves  the  body  of  an  infested  and  enters  that 
of  an  uniufested  host,  and  the  ways  and  means  of  its  preservation  dur- 
ing the  interval  of  passage  from  a  primary  to  a  secondary  host :  the 
causa  externa.  The  substance  or  material  which  lodges  pathogenic 
bacteria  and  by  or  with  which  they  are  thrown  off  from  an  infested  or- 
ganism, or  in  which  they  may  live  or  thrive  in  their  passage  to  another, 
is  a  virus.     A  virus  may  be  said  to  be  the  medium  for  the  preservation 
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and  transmission  of  an  inficiens.  An  artificial  culture  of  germs  is  a 
virus.  The  nasal  discharge,  or  that  from  a  farcy  bud,  or  the  contents 
of  an  abscess,  or  a  piece  of  infested  tissue  used  for  inoculation,  is  a 
virus.  In  the  literature  of  the  past,  and  many  writings  of  the  present 
day,  the  terms  fixed  and  volatile  are  used  in  relation  to  the  contagium, 
or  infecting  material.  While  the  term  "fixed  contagium"  has  its 
value  when  used  in  its  classical  sense,  that  of  volatile — by  which  was 
meant  a  gaseous  material  in  itself  infectious— has  no  meaning  what- 
ever. The  term  volatile  was,  however,  an  absolute  necessity  to  the 
de  novoists  who  insisted  that  an  obligator}'- -parasitic  disease  could 
arise  out  of  any  evil  conditions.  A  volatile  substance,  in  the  historic 
sense,  while  as  a  poisonous  gas  it  might  cause  disease,  has  none  of 
the  characteristics  of  an  inficiens  and  could  never  induce  a  transmit- 
table  disease.  A  volatile  virus  and  a  sporadic  disease  are  twin  terms 
conceived  in  the  womb  of  ignorance  in  order  to  hide  the  abortive 
nature  of  the  conception.  That  such  terms  were  once  necessary 
there  is  no  question.  A  fixed  virus  is  any  material  which  confines 
the  inficiens  and  with  which  it  leaves  the  infested  and  enters  the  new 
host.  A  volatile  virus,  in  a  modern  sense,  is  anything  which  holds 
the  inficiens  in  suspension  and  with  which  it  enters  an  uninfested 
organism  but  to.  which  it  is  not  attached — as  the  air.  When  an  in- 
ficiens, like  the  tubercle  or  glanders  bacillus,  is  passed  off  from  an 
infested  host  in  sputum  or  nasal  discharge,  the  virus  is  fixed;  if  that 
virus  be  desiccated,  and  in  that  condition  the  bacilli  are  taken  off  as 
dust  in  the  air  and  with  the  air  aspired  by  an  animal  and  infest  it, 
the  virus  is  volatile. 

It  is  worthy  of  note  that  the  first  experimental  demonstrator  of 
contagion  as  a  certain  factor  in  the  genesis  of  glanders,  Viborg,  and 
the  first  person  unequivocally  to  deny  abiogenesis  or  any  other  factor 
than  contagion  as  the  essential  moment  in  the  etiology  of  glanders, 
Gerlach,  should  both  be  quoted  in  evidence  of  the  volatile  property 
of  the  virus  of  glanders,  which  has  thus  far  been  either  imj)erfectly 
appreciated  or  not  at  all  recognized,  and  was  first  demonstrated 
about  the  end  of  the  last  century  through  the  brilliant  researches  of 
Viborg  (1797),  whose  observations  were  confirmed  at  a  later  date  (1868) 
by  Gerlach  (Bollinger). 

As  the  experiments  alluded  to,  and  those  of  Hertwig  and  Eegnault, 
have  occupied  a  very  prominent  position  in  the  history  of  glanders 
and  offer  most  valuable  material  to  illustrate  the  points  under  dis- 
cussion, it  is  well  that  we  give,  them  more  detailed  consideration. 
Bollinger  continues :  "  Viborg  and  Gerlach  succeeded  in  producing 
glanders  in  a  number  of  horses  by  inoculating  them  with  the  con- 
densed exhalations  and  sweat  of  glandered  horses.  .  .  .  The  nega- 
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tive  results  of  the  experiments  of  Hertwig  and  Regnault,  by  which 
healthy  horses  were  made  to  breathe  the  expired  air  of  glandered 
horses  (by  breathing  into  a  canvas  tube  attached  to  the  noses  of  each 
respectively),  are  to  be  attributed  to  the  inferior  degree  of  suscepti- 
bility of  the  animals  on  which  the  experiments  were  made,  and  do  not 
argue  against  the  volatile  nature  of  the  virus." 

The  discovery  of  the  bacillus  of  glanders  and  the  result  of  the 
studies  of  parasitic  diseases  of  later  years,  while  they  contradict  the 
assumj)tion  of  a  volatile  virus  in  the  historic  sense,  also  show  \y]iY  the 
experiments  of  Yiborg  and  Gerlach  were  positive  and  those  of  Hert- 
wig and  Begnault  negative.  Nothing  else  could  have  been  expected 
according  to  our  present  knowledge.  To  attribute  the  failure  of  the 
Hertwig  and  Eegnault  experiment  to  the  inferior  degree  of  suscepti- 
bility of  the  animals  used  is  an  error.  Under  no  form  of  natural  ex- 
posure, no  matter  how  apparently  favorable  the  conditions,  can  we 
expect  the  uniformity  in  results  sure  to  follow  the  inoculation  of 
similar  animals  with  pure  cultures  of  virulent  bacilli  in  sufficient 
quantities  to  insure  infection.  Very  little  was  known  of  microorganisms 
then.  Bacillus  anthracis  had  been  discovered  and  was  thought  to  be  a 
crystal  or  anything  but  what  it  was  even  by  men  deservedly  high  in 
authority.  A  bacillus  in  glanders  was  not  even  thought  of.  The  ex- 
periments alluded  to  were  valuable  and  still  are.  Those  of  Hertwig 
and  Regnault  beyond  objection,  those  of  Viborg  and  Gerlach  all 
the  more  valuable  because  of  the  objections  we  are  justified  in  raising 
against  them.  Gerlach  says  that  only  ten  drops  of  the  condensed  fluid 
were  used  in  his  inoculation.  Yet  glanders  resulted !  Antibacillary 
precautious,  as  now  practised  in  experimentation,  were  then  unknown. 
There  is  no  more  doubt  that  bacillus  malleus  was  in  the  material  used 
hy  Yiborg  and  Gerlach  than  that  it  could  not  be  in  the  vaporous 
exhalations  of  a  steaming-hot  horse,  if  j)roperly  caught  under  modern 
precautions,  or  than  that  bacilli  are  not  in  the  expired  air  of  a  horse 
diseased  with  glanders  or  of  a  human  being  with  tuberculosis. 

The  experiments  of  Hertwig  and  Regnault  are  still  more  interesting 
from  the  fact  that  under  the  conditions  of  natural  infection,  glanders 
of  the  respiratory  tract,  particularly  the  lungs,  is  far  more  common 
than  that  of  the  nasal  passages  and  cavities  of  the  head,  though  the 
contrary  is  still  often  thought  to  be  the  case.  Of  two  hundred  and 
sixteen  cases  of  glanders  in  which  careful  necroscopies  were  made  the 
disease  failed  in  the  lungs  in  but  ten,  while  it  was  wanting  in  thirty- 
three  in  the  nasal  cavities  and  sinuses  of  the  head.  Of  the  two  hundred 
and  sixteen  cases  the  lesions  in  the  lungs  self -evidently  antedated  those 
in  the  nasal  passages  and  sinuses  in  more  than  fifty  per  cent.  These 
facts  correspond  with  the  necroscopical  observations  of  every  competent 
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observer.  May  not  the  assumption  that  the  expired  air  of  diseased 
horses  is  a  volatile  coutagium  and  infectious  be  simply  a  conjecture 
founded  on  the  known  predominance  of  pulmonary  glanders,  and  the 
logical  suspicion  that  infection  must  have  taken  place  by  the  aspira- 
tion of  the  bacilli,  and  that  the  air  became  polluted  with  them  from 
the  expired  air  of  diseased  animals?  This  assumption  is  often  un- 
founded. In  many  cases  in  which  glanders  is  acquired  there  is  the  ut- 
most certainty  that  the  secondarily  infested  animal  has  never  been  in 
contact  with,  or  close  enough  to  a  diseased  horse,  or  in  a  place  where 
the  latter  had  been  so  that  it  possibly  could  have  breathed  air  directly 
polluted  by  the  expirations  of  the  diseased,  and  yet  pulmonary  com- 
plications resulted.  The  utter  fallacy  of  infection  by  a  volatile  inficiens 
in  the  expired  air  must  be  self-evident  when  it  is  remembered  that  not 
only  is  the  surface  of  the  trachea  and  bronchial  tubes  moist,  but  that 
the  mucous  covering  is  so  viscid  as  to  hold  anything  like  bacteria, 
when  in  normal  condition.  On  the  other  hand,  in  diseased  conditions 
of  the  lungs,  such  as  glanders,  tuberculosis,  or  pneumonia,  bacilli- 
holding  material  can  get  into  the  air  tubes  and  be  carried  to  the 
larynx  by  the  ciliated  armament  of  the  mucosa,  passing  out  via  the 
nasal  passages,  with  no  lesions  in  those  passages  in  many  cases ;  or 
this  material  may  be  swallowed. 

How,  then,  are  we  to  explain  the  great  predominance  of  pulmo- 
nary glanders?  As  infection  via  the  respiratory  tract,  that  is,  by 
aspiration  of  the  bacilli,  requires  that  the  medium  they  are  bound 
on  becomes  dry  and  they  become  mixed  with  other  particles  sus- 
pended in  the  air,  we  have  to  face  the  question  of  the  inconsistency 
between  pulmonary  invasion  and  our  experimental  experiences  with 
desiccated  bacilli.  Nasal  discharge  and  scrapings  from  farcy  buds  re- 
plete in  bacilli  and  very  virulent  when  fresh,  as  shown  by  guinea-pig 
tests,  attached  to  pellets  of  absorbent  cotton  placed  in  glass  receivers 
and  covered,  and  kept  at  room  temperature,  often  lose  their  virulence 
entirely  within  forty  days,  as  shown  by  the  same  tests.  Such  experi- 
ences, however,  have  only  a  suggestive  value,  as  have  those  of  direct  sun 
drying  or  desiccation  of  cultures  or  polluted  discharges  in  thin  layers 
in  the  thermostat,  in  relation  to  the  conditions  of  an  infested  stable 
with  mangers  and  other  things  polluted  by  nasal  discharges,  etc.  The 
general  idea  is,  that  under  such  conditions  the  bacilli  may  live  and 
be  virulent  for  months.  As  horses  do  not  expectorate,  and  as  under 
certain  conditions  of  pulmonary  glanders  the  bacilli  may  gain  access  to 
the  air  tubes  and  be  wafted  as  si)utum  to  the  j)liarynx  and  swallowed, 
instead  of  being  i)assed  off  by  the  nose,  it  is  evident  that  the  manure 
may  be  a  vehicle  of  infection.  All  our  laboratory  experience  points 
to  the  ease  and  rapidity  with  which  these  bacilli  lose  their  virulence, 
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in  ten  days  on  desiccation,  and  in  five  days  if  suspended  in  distilled 
water.  Tliat  the  bacilli  cannot  pass  the  intact  skin,  when  simply  in 
contact  with  it,  is  shown  by  the  experiences  of  those  who  have  made 
autopsies ;  the  writer  has  made  over  two  hundred  on  glanders,  and 
hundreds  on  fully  as  dangerous  pests,  and  never  thinks  of  using  gloves, 
considering  them  dangerous  snares.  So  far  as  glanders  in  man  is 
concerned,  all  cases  refer  to  infection  directly  by  material  from  diseased 
horses,  and  jet  nasal  complication  is  still  more  rare  than  in  horses. 
As  in  tuberculosis  the  lungs  invariably  become  complicated  in  the 
end,  in  every  case  of  experimental  inoculation  that  lasts  long  enough, 
so  in  glanders  pulmonary  complications  will  eventually  result  in  every 
case  of  traumatic  infection.  It  is  well  known  that  traumata  do  not 
need  to  be  visible  to  insure  infection.  Local  lesions  do  not  seem  the 
invariable  necessity  to  local  traumatic  infection,  or  else  cutaneous 
glanders  would  be  far  more  common,  in  fact  the  prevalent  complica- 
tion. There  is  no  doubt  of  a  positive  antagonism  between  laboratory 
experiences  as  to  the  tenacity  and  virulence  of  the  bacilli  and  the  con- 
ditions of  infection  as  they  occur  in  stables,  etc.,  which  requires  de- 
tailed and  exhaustive  study.  Volatile  infection,  by  the  aspiration  of 
the  expired  air  of  a  diseased  horse,  cannot  occur.  It  must  be  re- 
membered that  it  may  not  be  necessary  that  nasal  discharges  and  such 
stuff  should  be  desiccated  and  turned  to  dust.  Possibly  they  can  give 
up  bacilli  to  hay  and  other  dust  when  not  completely  desiccated. 
With  such  material  the  bacilli  may  be  lifted  by  the  air  and  breathed 
in  by  healthy  horses.  The  escape  of  man  (grooms)  and  the  fre- 
quently slow  extension  of  the  disease  in  a  stable  where  such  a  horse 
may  be  kept,  do  not  speak  against  aspiration  invasion ;  but  the  possi- 
bilities of  infection  through  cutaneous  lesions  seem  to  have  the 
greatest  weight  of  probability  for  the  majority  of  cases,  as  the  evi- 
dence now  stands. 

Incnhation — Duration. 

There  is  often  a  vast  difference  between  the  actual  and  the  prac- 
ticable. While  the  practical  conception  of  incubation  is  the  time 
elapsing  from  the  moment  of  parasitic  invasion  to  the  first  indication 
of  their  presence  in  the  host  by  recognized  general  or  local  disturb- 
ances, the  scientific  idea  should  be  that  incubation  begins  with  the 
moment  of  parasitic  invasion  and  ends  as  soon  as  the  parasites  begin 
to  manifest  their  presence  in  the  tissues;  whether  such  disturbances 
are  outwardly  recognizable  or  not.  Every  one  of  experience  knows 
that  in  invasive  diseases  (chronic  glanders,  tuberculosis,  actinomy- 
cosis, many  animal  and  other  parasitic  disturbances),  most  severe 
and  extensive  tissue  disturbances  occur  without  the  host's  giving  an 


ETIOLOGY.  C71 

intimation  of  their  existence,  mucli  less  their  extension  over  the 
organism.  In  infectious  diseases  the  case  is  somewhat  different, 
though  the  period  of  actual  incubation  is  always  somewhat  shorter 
than  the  recognizable.  It  might  be  shorter  than  generally  estimated, 
were  more  critical  use  of  the  thermometer  practised.  These  errors 
are  being  slowly  eradicated  through  the  exactness  of  modern  inves- 
tigators. 

Inoculation  experiments  in  the  naturally  infested  species  can  alone 
yield  the  desired  information,  and  then  only  in  case  of  acute  action  by 
active  parasites  in  sufficient  numbers.  In  acute  inoculated  glanders 
the  period  of  incubation  may  be  from  four  to  six  days ;  the  duration 
of  the  disease  from  ten  days  to  two  or  three  weeks.  In  natural  infec- 
tion it  is  somewhat  more  protracted.  In  the  chronic  form,  while 
there  must  be  a  period  of  incubation,  it  is  undeterminable  and  the 
duration  may  extend  months  or  even  years.  The  longest  term  known  to 
the  writer,  and  then  with  no  exact  idea  of  the  time  of  actual  infection, 
is  that  of  a  horse  which,  without  giving  an  outwardly  suspicious  sign 
of  disease,  was  the  cause  of  the  extension  of  glanders  in  one  stable  for 
nine  years  and  the  loss  of  many  thousands  of  dollars.  The  autopsy 
gave  most  widely  extended  pulmonary  and  other  organic  lesions  of 
the  most  chronic  type.  In  the  text-books  of  medicine,  we  often  read 
of  a  period  of  latency,  which  means  the  time  the  animal  is  diseased 
and  not  observed  to  be,  and  which  is  afterward  found  to  have  been 
a  long  time.  Practically  speaking,  in  chronic  glanders  there  is  no 
period  of  incubation,  and  the  period  of  latency  extends  indefinitely. 
In  glanders  we  labor  under  the  difficulty  that  while  chronic  glanders 
invariably  terminates  in  the  acute,  unless  recovery  by  natural  limita- 
tion occurs,  the  acute  form  seems  never  to  assume  a  chronic  type,  so 
that  in  point  of  fact  the  period  of  incubation  generally  terminates 
with  the  eruption  of  the  acute  form  in  chronic  glanders. 

In  this  connection  a  very  important  and  interesting  question  has 
been  left  open  for  discussion.  The  class  of  strictly  invasive,  that  is, 
parasitic  diseases,  in  which  the  parasites  never  produce  any  toxic  or 
generally  exciting  irritant,  has  been  frequently  mentioned  above ;  here 
they  either  act  in  a  purely  mechanical  way,  or  what  is  more  probable 
they  produce  or  excrete  a  merely  locally  acting  irritant  which,  while 
it  excites  the  local  cells  to  proliferation  and  causes  neoplastic  disturb- 
ances, i)roduces  no  constitutional  disturbance  or  infection.  The  one 
paradigmatic  condition  of  an  infectious  disease,  the  one  symptom,  that 
of  infection,  has  V)egun.  The  one  symptom  coinmon  to  all  infectious 
diseases  is  fever,  as  the  result  of  a  general  disturbance  of  cellular 
activity,  through  a  toxic  stimulant  produced  by  the  parasite. 

Fever  is  entirely  wanting  in  invasive  diseases  so  long  as  they  re- 
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main  strictly  sucli  and  are  not  complicated  by  tlie  presence  of  adven- 
titious parasites.  As  in  chronic  glanders  the  period  of  invasion  lasts 
from  the  time  of  the  entrance  of  the  parasites  to  that  of  the  transition 
to  the  acute  form,  and  the  animals  are  free  from  fever  during  most  or 
all  of  this  j)eriod,  not  having  even  the  periods  of  exacerbation  and  ill- 
ness so  characteristic  of  tuberculosis,  does  it  not  indicate  that  glan- 
ders may  occupy  an  intermediate  position  and  be  a  sort  of  invasio- 
infectious  disease?  In  no  other  way  can  the  entire  failure  to  discover 
a  definite  period  of  incubation  be  explained.  As  farther  evidence 
that  chronic  glanders  cannot  logically  be  classed  as  an  infectious  con- 
dition, and  should  be  as  a  j^urely  invasive  one,  may  be  mentioned  the 
results  of  the  mallein  tests  (in  which  the  temperature  is  normal  before 
the  test)  and  the  evidence  of  jirolonged  action  of  the  bacilli  at  the  ne- 
cropsy. As  noted  in  an  early  part  of  this  treatise,  what  is  the  essen- 
tial factor  in  the  transition  from  chronic  to  acute  glanders?  Is  it  due 
to  chemical  changes  in  the  chemismus  of  the  host  offering  specific 
nutrition  to  the  bacilli  not  before  present,  or  to  cellular  changes 
favoring  invasion  and  more  rapid  bacillary  proliferation  and  tissue  ne- 
crosis with  absori^tion  of  a  general  irritant?  Why  this  change  from 
an  invasive  to  an  infectious  condition  in  the  same  disease? 

Bacillus  Mallei  in  Action. 

Having  outlined  the  pathogenic  factors  in  infectious  diseases  as 
exemplified  by  glanders,  it  remains  to  consider  their  further  influence 
in  and  on  the  infested  host.  As  has  been  shown,  each  species  of  para- 
site finds  the  conditions  suitable  to  its  life  primarily  in  some  special 
zoological  species.  Many  require  two  or  more  localities,  or  hosts,  of 
a  different  kind  in  order  to  complete  their  cycle  of  life.  Bacillus 
mallei  primarily  infects  solipeds,  but  naskj  find  a  suitable  host  in 
other  species.  Trichinae  live  primarily  in  swine  and  are  obligatorily 
bound  to  them,  but  occasionally  infest  man  and  rats,  and  may  infest  any 
of  the  mammalia  if  properly  introduced.  The  endoparasitic  diseases 
of  man  are  far  more  obligatory  to  him  than  those  of  animals.  Not 
only  does  each  species  of  parasitic  life  find  its  primary  host  in  a 
special  species  of  animal  life,  but  the  pathogenic  parasites  often  find 
special  tissues  or  organs  more  suitable  to  their  biological  necessities. 
Here  the  parasite  lives,  thrives,  and-  "gets  in  its  work."  Here  we 
study  its  effects.  Here  it  sets  up  its  types  that  we  may,  in  a  meas- 
ure, read  of  its  manner  of  life,  and  the  message  of  fateful  devastation 
it  has  prepared  for  us.  A  certain  class  of  pathogenic  microorganisms 
..live  in  the  blood  of  the  host,  and  produce  a  toxic  material  which  is 
carried  by  the  blood  over  the  organism,  causing  general  irritation 
and  disease.     These  are  the  septicsemic  microorganisms.  •    They  may 
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also  so  multiply  as  to  collect  in  the  small  arterioles  and  cause  throm- 
bosis or  embolism  with  sequential  local  disturbances  of  the  circulation 
and  lesions  in  the  complicated  parts,  phenomena  well  presented  in 
glanders.  Other  pathogenic  organisms  remain  at  the  locus  invasi- 
onis,  or  point  of  entrance  into  the  host,  where  sooner  or  later  they 
multiply  and  replenish  their  kind  (rabies,  tetanus,  Asiatic  cholera), 
in  addition  to  which  they  produce  a  toxic  or  pathogenic  princijjle 
which  is  taken  up  by  the  lymphatics  and  transmitted  to  the  blood — 
toxsemic  diseases.  These  bacterial  products  again  frequently  exert 
their  specific  action  on  or  in  specific  tissues,  as  in  tetanus.  Animal 
jDarasites  are  equally  selective  not  only  in  the  species  they  infest  but 
in  the  tissues  invaded  of  the  individual  host.  Ooenurus  cerebralis, 
as  a  tape-worm,  infests  the  dog,  while  as  a  cysticercus  it  selects  the 
brain  and  spinal  cord  of  sheep,  the  embryo  finding  its  way  to  these 
organs  after  the  ova  have  hatched  in  the  digestive  tract  of  the  sheep. 
Trichinae  find  their  way  to  the  striated  muscles  of  their  host,  after 
being  born  in  the  intestines,  and  may  remain  there  as  encysted  em- 
bryos for  years.  Only  such  parasites  as  find  these  necessary  hosts 
or  conditions  survive  in  the  struggle  for  existence,  and  only  those  hosts 
which  can  withstand  their  attacks  can  be  counted  among  the  fit.  Let 
us  study  bacillus  mallei  in  its  dynamitic  effects  in  the  organism  of 
the  hospitable  equine  and  man. 

As  indicated  several  times  the  bacillus  of  glanders  is  doubly  inter- 
esting from  the  rather  comi^licated  nature  of  its  work  in  the  organism 
of  its  host,  being  an  invasio-infectious  and  not  a  simple  infectious 
parasite.  This  point  is  really  very  important  and  worthy  of  serious 
consideration  in  the  study  of  pathogenic  parasites.  Unless  con- 
firmed teleologists  we  are  forced  to  the  conclusion  that  what  are  now 
termed  microorganisms,  to  speak  more  definitely,  germs,  pathogenic 
or  saprophytic,  represent  the  earliest  living  evolution  of  matter  into 
life.  Without  going  into  the  discussion  of  that  point  it  suffices  to 
say  that  germ  life  anticipated  animal  life  by  "  milliards"  of  eons,  and 
that  all  pathogenic  germs  must  have  been  first  exogenetic-facultative 
parasites ;  those  that  are  endogenetic  finally  becoming  obligatory  be- 
cause the  conditions  to  their  exogenetic  life  were  no  longer  favorable, 
while  the  means  for  host  transference  had  become  more  suitable  to 
their  survival  in  the  struggle-  for  existence.  We  have  one  patho- 
genic microorganism  which  illustrates  this  condition  and  is  fast  be- 
coming as  obligatory  as  it  still  is  a  facultative  parasite.  The  way 
to  overcome  diphtheria  is  to  render  the  exogenetic  life  of  the  bacillus 
impossible  by  hygienic  measures.  Its  endogenetic  life  can  then  be 
easily  taken  care  of. 

Bacillus  mallei  presents  two  i)hases  of  evolution  in  its  parasitic 
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life.  In  its  invasive  characteristics,  in  which  it  exerts  a  mechanical 
or  local  chemical  influence  on  the  surrounding  tissue,  and  acts  as  a 
local  proliferation-exciting  irritant  on  these  tissues,  it  may  represent  a 
form  of  atavism  or  retention  of  its  earliest  characteristic  as  a  faculta- 
tive parasite,  while  its  infectious  characteristics  are  an  acquired  attri- 
bute of  its  strictlj^  endogenetic  life;  or  it  may  have  possessed  both 
properties  as  a  facultative  jparasite  and  retained  them  ever  since. 
While  man}^  parasites  are  toxic-pathogenic,  others  are  invasive-patho- 
genic to  an  equally  exclusive  degree.  Still  others  occupy  a  middle 
ground,  having  both  properties.  The  last  are  represented  by  bacil- 
lus malleus. 

It  now  remains  for  us  to  consider  the  evidence  in  favor  of  this 
position.  We  must  studj'  the  glanders  bacillus  i)i  situ  in  its  host.  It 
has  been  shown  that  the  bacillus  can  j^ractically  enter  the  host  in  but 
one  of  two  ways,  or  possibly  both  in  occasional  instances;  that  is, 
via  the  respiratory  tract  or  an  abrasion  or  wound  of  the  cutis.  The 
only  medium  for  its  distribution  over  the  infected  organism  from  the 
locus  or  loci  of  invasion  is  the  blood.  This  may  be  termed  direct 
distribution.  The  bacilli,  its  products  especially,  may  also  be  dis- 
tributed from  the  point  of  local  invasion  by  the  lymphatics.  Old 
terms  that  have  fallen  into  disrepute  often  find  their  justification  in 
the  present,  though  we  may  not  include  all  the  honored  fathers  did 
under  them.  The  general  dyscrasia  of  Hippocrates  is  exactly  repre- 
sented by  the  septicaemias  of  modern  medicine,  while  the  local  lesions 
are  fitting  examx)les  of  a  local  dyscrasia.  The  local  lesions  of  glan- 
ders may  be  said  to  represent  the  Hippocratic  local,  while  the 
toxaemia  accompanying  it  in  acute  glanders  represents  the  general 
dyscrasia.  Humoral  pathology  finds  its  justification  in  both  tox- 
aemias and  septicaemias. 

Long  before  the  discovery  of  bacillus  mallei  it  had  been  experi- 
mjentally  demonstrated  that  the  blood  contained  something  that  was 
the  cause  of  glanders.     What  that  something  was  no  one  knew. 

Schimming  (Dorpat,  1875)  sums  up  the  results  of  these  experi- 
ments as  follows:  "Venous  blood  from  a  glandered  horse  injected 
into  the  veins  of  a  healthy  one  will  induce  glanders."  "The  quan- 
tity of  injected  blood  appears  to  exert  an  influence  upon  the  duration 
of  the  incubatory  stage,"  which  simply  means  the  incubatory  stage  is 
or  may  be  quantitatively  determined  by  the  bacilli  in  the  blood  in- 
jected. "The  blood  from  a  glandered  horse  appears  to  have  less 
intensive  action  in  healthy  animals  than  the  nasal  discharge  or  the 
secretion  of  a  farcy  bud" — a  clever  observation  explained  by  the  blood 
containing  far  less  bacilli. 

These  and  many  other  facts  over  which  our  predecessors  theorized 
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and  built  hypotheses  have  found  their  explanation  in  the  discovery  of 
the  bacillus.  Theory  is  but  a  mass  of  hypothetical  links  which  we 
endeavor  to  forge  into  their  places  in  the  chain  of  sequence  to  make 
it  complete.     That  is  science ! 

The  specific  pathogenic  products  of  bacillus  mallei  are  still  un- 
known. The  material  called  "mallein"  is  a  thing  'per  fie  in  name 
only.  How  much  it  is  a  product  of  the  bacilli  and  how  much  the  re- 
sult of  the  decomposition  of  dead  germs  is  uncertain.  We  are  told 
by  Vaughan  (Vol.  XIII.  of  this  encyclopedia,  page  109)  that  one  of  the 
"  preparations — termed  mallein — contains  numerous  substances,  pep- 
tones, globulins,  xanthin,  guanin,  ty rosin,  leucin."  As  all  mallein 
preparations  are  made  in  about  the  same  way  they  must  closely  re- 
semble each  other.  In  proof  that  the  material  called  mallein  does 
not  represent  the  essential  pathogenic  or  toxic  factor  of  bacillus  mal- 
leus, it  is  only  necessary  to  note  that  the  injection  of  healthy  horses 
is  not  followed  by  serious  disturbance.  Why,  then,  should  we  be 
told  that  "  the  ti  xin  of  glanders  is  mallein  and  contained  in  the  bac- 
terial cell,"  especially  when  we  are  told  that  "  it  has  been  shown  that 
there  is  nothing  specific  in  this  action  of  mallein  (the  so-called  diag- 
nostic action),  inasmuch  as  the  same  effect  is  produced  in  glandered 
horses  by  the  injection  of  toxins  obtained  from  other  bacteria."  If 
the  position  here  taken  as  to  the  action  of  the  bacilli  of  glanders  in 
its  host  is  correct,  then  it  will  be  found  impossible  to  prove  the  dis- 
covery of  a  or  the  toxin  of  glanders,  if  the  proof  be  that  required  of 
the  bacillus,  the  rei)roduction  of  the  disease  in  toto  by  the  inoculation 
of  pure  cultures,  the  same  as  occurs  in  natural  transmission.  This 
assertion  is  equally  true  of  syphilis,  tuberculosis,  and  every  parasitic 
disease  characterized  by  neoplastic  products.  The  neoplastic  prod- 
ucts represent  the  invasive  nature  of  the  parasite;  the  fever  and 
parenchymatous  changes  either  its  toxic  action,  that  of  adventitious 
germs  accompanying  its  invasion,  or  the  necrobiosis  of  the  neoplastic 
and  invaded  tissue  and  the  absori)tion  or  generalization  of  the  prod- 
uct over  the  system.  The  general  disturbances  and  the  local  neo- 
plastic phenomena  can  never  be  the  result  of  one  and  the  same  cause 
unless  we  go  to  the  bacteria  as  such.  The  neoplastic  condition  must 
either  be  the  result  of  the  local  development  of  the  microorganisms 
or  of  a  germ  product  which  acts  only  as  local  tissue  irritant,  for  in 
glanders  as  in  tu1)erculosis  and  syphilis  the  neoplastic  processes  are 
constantly  going  on  in  periods  when  the  host  is  absolutely  free  from 
fever,  the  only  pathognomonic  phenomenon  of  infection.  Infection  is 
general.  It  can  never  be  local  except  in  origin.  In  so  far,  then,  as 
the  glanders  bacilli  are  neoplastic  in  their  action,  in  so  far  is  the  dis- 
ease invasive. 
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Altliougli  none  of  the  cliemical  products  of  bacillus  malleus  are 
known  to  us,  the  results  of  the  presence  of  the  bacilli  in  the  host 
force  the  assumption  of  at  least  two  distinct  chemical  products,  each 
having  si^ecific  action.  With  the  general  toxic  or  fever-generating 
product  we  have  little  or  nothing  to  do.  Infinitely  more  important 
as  are  its  effects,  being  in  fact  the  fateful  product  of  the  i3arasite  in 
relation  to  its  host,  still  they  are  so  well  known  and  common  to  so 
many  diseases  that  thej^  need  no  detailed  discussion.  Its  action  is 
manifest  in  fever,  diffuse  parenchymatous  changes,  and  their  effects 
on  the  general  condition  of  the  host.  These  lesions  and  the  rise  in 
temperature  in  the  acute  form  of  glanders  find  their  cause  entirely  in 
a  specific  toxic  product  of  bacillus  mallei.  A  certain  part  (how  much 
is  not  known)  of  these  disturbances  is  undoubtedly  due  to  the  action 
of  adventitious  microorganisms,  when  present,  Avhich  gain  entrance  at 
the  superficial  lesions  of  the  specific  bacilli,  and  often  accompany 
them  in  their  dispersion  over  the  body.  Another  portion  of  these 
disturbances  must  be  attributed  to  the  irritating  action  of  the  necro- 
biotic  chemical  products  on  the  cell  action  in  general.  It  is  evident, 
therefore,  that  the  action  of  a  specific  "  mallein"  in  glanders  is  more 
or  less  limited  even  in  the  acute  form  and  quite  questionable  in  the 
chronic. 

As  heretofore  noted  every  pathogenic  microorganism  has  not  only 
its  peculiar  zoological  host,  but  its  peculiar  tissue  or  organ  in  which 
it  lives  and  upon  which  it  exerts  its  effects.  Added  to  this  the  infec- 
tious parasites  oft^n  exert  their  influence  on  special  tissues  or  organs 
through  a  specific  product.  Whether  this  product  is  invariably  the 
direct  cause  af  the  general  disturbances  is  questionable.  In  tetanus, 
for  instance,  the  specific  action  of  the  toxin  is  on  the  motor  neurons 
in  the  cord,  and  it  is  a  question  if  the  fever  and  some  at  least  of  the 
parenchymatous  changes  in  other  organs  than  the  muscles  are  not  of 
secondarj^  nature  and  largely  reflex. 

The  one  effect  of  bacillus  mallei  which  can  be  surely  attributed  to 
a  chemical  product,  a  toxin,  is  a  diffuse  irritation  of  the  connective 
tissue  of  the  bod}',  manifest  in  the  dense  parenchymatous  organs  when 
it  becomes  more  or  less  sclerotic.  This  diffuse  irritation  of  the  con- 
nective tissue  has  no  relation  to  the  common  neoplastic  j)roducts, 
tubercles,  nodules,  nodes,  and  irregular  growths,  to  which  has  been 
given  the  name  granulomata  from  their  relation  to  granulation  tissue. 
These  neoplasms  have  an  entirely  different  primary  origin.  Naturally 
this  diffuse  complication  of  the  stromatous  connective  tissue  can  only 
occur  in  the  chronic  form  of  glanders.  As  fever  is  seldom  present  in 
this  form  it  is  evident  that  the  same  toxin  which  causes  fever  cannot 
be  the  cause  of  this  diffuse  irritation  of  the  connective  tissue.     This 
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disturbance  is  to  be  seen  in  the  diffusely  shrunken  kidney  of  chronic 
glanders,  the  disturbance  being  manifest  in  life  by  albuminuria  and 
often  also  by  casts  in  the  urine.  In  the  liver  the  same  shrunken  con- 
dition is  to  be  seen,  which  is  also  manifested  in  the  brown  atrophy  of 
the  liver  in  chronic  glanders.  The  dense,  hard,  unelastic  condition 
of  the  spleen  must  also  have  been  noticed.  The  lymjjhatic  system, 
particularly  the  glands,  undergoes  the  same  disturbance.  Induration 
of  the  iDeribronchiolic  and  arteriolic  tissue  comes  in  the  same  category. 

Tlie  Neoplasmata. 

The  circumscribed  neoplasmata  in  glanders  have  a  far  more  direct 
or  immediate  relation  to  the  bacilli  than  the  diffuse  sclerosis  of  the 
stromatous  connective  tissue  just  spoken  of.  The  question  is.  How 
far  direct  physical  irritation  of  a  circumscribed  colony  of  bacilli  takes 
part  in  their  production,  or  how  far  it  is  due  to  a  chemical  irritant, 
the  product  of  the  colonized  bacilli.  The  direct  origin  of  these  neo- 
plasmata must  be  sought  in  the  bacilli  in  the  first  place,  and  their 
direct  irritating  action  on  the  tissue  immediately  surrounding  them. 
The  bacilli  are  carried  over  the  body  from  the  primary  seats  of  in- 
vasion directly  by  the  blood  circulation,  aided  indirectly  perhaps 
by  the  lymphatics,  through  which  they  may  finally  enter  the  circula- 
tion. Other  neoplasmata  find  their  origin  in  the  action  of  bacilli 
within  the  bronchioles  or  at  their  bifurcations.  At  present  we  have 
to  do  with  the  distribution  of  the  bacilli  by  the  circulation,  which  we 
will  consider  under  the  head  of 

Direct  and  Indirect  Metastasis. 

The  blood-vessels  may  be  termed  the  canals  for  the  dispersion  of 
invading  parasites  over  the  organism  of  the  host,  while  the  blood 
itself  may  be  looked  upon  as  the  dispenser  of  their  fruit. 

One  of  the  favorite  theories  of  some  of  the  writers  on  glanders  in 
the  first  half  of  this  century,  or  even  later,  was  that  it  was  a  pyaemia. 
The  assertion  has  been  denied  by  many,  but  it  cannot  be  successfully 
contradicted,  if  we  limit  its  bearing  to  the  so-called  neoplasmata.  The 
question  is.  What  do  we  understand  by  pyaemia?  If  the  historian  of 
medicine  is  consulted,  he  tells  us  that  from  some  local  abscess  or 
j)urulent  centre  i)us  gets  into  the  blood  and  is  carried  as  pus  over 
the  body,  and  left  here  and  there  at  convenient  i)laces  where  it  causes 
new  or  secondary  pus  centres  or  abscesses.  In  this  historical  sense, 
then,  pyaemia  is  pus  or  abscess  metastasis  via  the  blood.  Instead  of 
ims  metastasis  we  now  say  that  pyaemia  is  the  conveyance  by  the 
"blood  current  of  pus  generators  from  their  seat  of  primary  action  in 
the  body  to  secondary  localities  where  they  develop  and  generate  pus 
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centres  similar  to  the  first,  A  great  difference  in  point  of  fact,  but 
none  in  the  essential  idea.  It  is  evident  that  pyaemia  in  tlie  modern 
sense  does  play  no  inconsiderable  role  in  glanders.  Leukaemia  is 
quite  a  common  condition  in  chronic  glanders,  and  the  fact  that  ab- 
scess formation  or  pus  generation  to  a  widely  dispersed  degree  is 
quite  common  justifies  the  conclusion  that  the  ancient  physicians, 
seeing  both,  thought  the  leuksemic  blood  came  from  a  local  abscess 
by  absorption  and  formed  new  ones  by  deposition.  Metastasis  is  the 
larger  and  more  general  name  which  includes  pyaemia.  Metastasis 
plays  a  big  part  in  the  develoi)meut  of  neoplasmata  in  glanders. 
Bacterial  embolism  is  the  chief  factor.  If  the  emboli  consist  of  ba- 
cilli mallei,  pure  and  uudefiled,  simple  uncontaminated  neoplasms  may 
result.  If  adventitious,  pus-generating  germs  are  mixed  up  with  the 
glanders  bacilli  in  a  i^rimary  lesion,  and  the  germ  mixture  gains  ac- 
cess to  the  circulating  blood,  forming  bacillary  emboli,  then  the  sec- 
ondary j)rocesses  are  no  more  benign  neoplasmata  like  the  first,  but 
are  malignant,  degenerating,  purulent,  ichorous— in  other  words, 
pyaemic.  The  question  is.  Are  the  glanders  bacilli  pus-generators 
when  virulent? 

Glanders  being  invariably  due  to  local  invasion,  in  the  first  in- 
stance, let  the  locality  be  in  the  nasal  passages,  the  larynx,  trachea, 
lungs,  or  skin,  the  pathological  disturbances  do  not  extend  to  any 
great  degree  ])er  contimdtatem,  that  is,  by  the  direct  and  gradual  in- 
vasion of  the  tissues  surrounding  the  locus  invasionis,  but  in  one  or 
two  ways  which  may  be  called  direct  and  indirect  blood  transmission 
or  metastasis. 

By  direct  metastasis  is  meant  the  immediate  entrance  of  the  bacilli 
into  the  veins  at  the  seat  of  invasion  by  corrosion  of  their  walls,  and 
the  transference  of  the  bacilli  over  the  body  by  the  circulation  until 
thej^  collect  or  lodge  in  a  small  artery  or  arteriole,  bacterial  embo- 
lism, forming  an  embolic  infarct,  which  may  be  benign  or  malignant 
in  accordance  with  the  virulence  of  the  glanders  bacilli  or  the  admix- 
ture of  pus-generating  germs.  The  chief  seats  of  such  bacillary  em- 
bolic infarctions  are  the  lungs,  the  respiratory  mucosa,  including  that 
of  the  nose,  and  the  skin  or  subcutis,  any  of  which  localities  may  also 
be  the  seat  of  the  centres  of  primary  invasion.  As  these  localities  of 
primary  invasion  are  invariably  more  or  less  directly  in  contact  with 
the  open  air,  especially  the  nasal  mucosa  and  the  skin,  they  offer  the 
very  best  opi)ortunity  for  the  invasion  of  the  common  pus-generating 
with  the  specific  germs.  In  case  of  bacterial  embolism  from  such 
centres,  the  infarction  is  sure  to  be  malignant  and  the  resulting  neo- 
plastic products  of  a  necrobiotic  nature,  from  which  again  bacillary 
embolism  to  other  parts  may  take  place.     It  has  long  been  known 
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that  thrombus  formations  in  the  veins  in  the  nasal  septum  or  in  the 
subcutis  in  the  vicinity  of  the  necrobiotic  lesions  of  acute  glanders  are 
very  common,  and  as  the  necrobiotic  processes  extend  to  the  walls  of 
the  veins  the  thrombus  must  undergo  putrid  degeneration,  and  the 
emboli  from  it  must  have  the  same  characteristics,  and  such  charac- 
teristics must  extend  to  neoplasms  due  to  these  emboli  or  infarction 
processes. 

It  has  been  claimed  that  a  certain  proportion  of  the  neoplasms  in 
glanders,  especially  the  tubercles,  were  invariably  develoi)ed  around 
a  central  vessel  from  which  radiated  a  network  of  capillaries,  between 
which  were  cells.  The  same  is  also  true  of  a  certain  i^ortion  of  the 
nodes  as  well  as  larger  growths ;  that  is,  they  extend  from  the  walls 
of  a  blood-vessel.  When  the  emboli  are  composed  entirely  of  bacilli 
mallei,  jjearly,  hard,  enduring  tubercles  or  growths  develop;  when 
other  germs  are  mixed  with  the  glanders  bacilli  necrobiosis  begins 
in  the  centre  or  in  the  immediate  vicinity  of  the  vessel.  Whether  this 
interpretation  be  correct  or  not  and  whether  or  not  the  bacillus  mal- 
leus is  pus-producing  in  virulent  form,  the  conditions  described  may 
be  seen  in  every  comparison  of  chronic  and  acute  glanders.  As  has 
been  previously  intimated,  if  on  the  mallein  test  being  applied  to  a  case 
of  suspected  chronic  glanders  the  reactive  fever  occurs,  and  we  know 
that  for  months  previous  the  animal  has  been  fever  free,  and  on  a  necro- 
scopical  examination  we  find  simply  indurative  sclerotic  neoplasms 
and  only  glanders  bacilli,  with  a  tendency  to  calcification  rather  than 
dissolution,  and  on  the  necroscopy  of  a  feverish,  acute  case  find  id- 
cerations  in  the  respiratory  tract,  softened  thrombi  in  the  veins  and 
necrobiotic  neoplasms  and  infarctions  full  of  mixed  germs  in  the 
lungs,  what  are  we  to  think?  Are  we  to  assume  that  the  glanders 
bacilli  form  a  fever-producing,  tissue-destroying  toxin  which  is  dis- 
persed over  the  body,  or  that  in  reality  the  toxin  is  the  product  of 
adventitious  germs?  Certainly,  the  conditions  indicate  the  last  to  be 
the  case.  It  is  certain  that  the  fever-producing  substance  is  immedi- 
ately connected  with  the  necrobiotic  conditions  of  acute  glanders,  as 
fever  is  not  an  accompaniment  of  chronic  glanders ;  and,  as  the  micro- 
organisms in  the  fresh  tubercles  and  nodes  of  chronic  glanders  are 
most  generally  bacillus  malleus  only,  and  no  fever  is  present,  to  what 
conclusion  are  we  forced?  To  be  sure,  variation  in  virulence  may  ac- 
count for  the  differences  in  acute  and  chronic  glanders,  adventitious 
germs  only  aiding  and  abetting  in  the  acute  form. 

Indirect  metaMfa.ns,  or  the  indirect  disi)ersion  of  the  bacilli  from  the 
seat  of  a  primary  lesion,  takes  jjlace  by  the  lymphatics,  as  well  as 
do  the  absorption  and  dispersion  of  any  chemical  products  of  the 
germ  in  the  infested  centre,  or  of  the  necrobiosis  of  tissues  in  such 
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centres  From  the  lymphatics  such  factors  are  poured  into  the  blood, 
and  from  thence  metastasis  to  other  organs  takes  place,  or  the  chem- 
ical irritants  are  distributed  over  the  organism  of  the  host.  When 
bacilli  find  their  way  into  the  lymphatics  and  become  fast^iu  the  tis- 
sues of  the  next  lymph  glands,  the  resulting  neoplasm  will  exactly 
resemble  those  mentioned  above.  If  the  bacilli  are  strictly  those  of 
glanders  and  not  very  virulent,  benign  neoplasms  subject  to  sclerosis 
or  calcification  will  be  formed;  if  the  bacilli  are  virulent  or  other 
germs  are  mixed  with  the  glanders  bacilli,  necrobiosis,  pus  formation, 
and  an  abscess  are  sure  to  occur  in  the  gland.  An  abscess  in  the 
lymph  glands  is  evidence  of  pyaemia  or  the  extension  of  pus-genera- 
tors from  an  ulceration  in  the  territory  drained  by  the  lymijhatics 
leading  to  such  a  gland. 

Respiraiory  Infection. — Infection  via  the  respiratory  passages,  that 
is  by  aspiration  of  the  bacilli,  is  generally  thought  to  be  the  most 
common  waj^  of  infection  in  glanders.  While  this  may  be  true,  it  by 
no  means  bars  the  fact  that  metastatic  lesions  in  the  lungs  may  occur 
in  a  case  of  cutaneous  or  nasal  glanders  as  the  primary  lesion.  It  is 
also  a  fact  that  metastases  from  a  malignant  case  of  farcy  may  have  a 
like  character  in  the  lungs,  and  that  from  the  pulmonary  lesions  metas- 
tases to  the  bronchial,  tracheal,  and  nasal  mucosa  may  take  place, 
which  will  have  the  character  of  the  original  lesion.  On  the  other 
hand  if  infection  per  aspired  bacilli  takes  place,  the  glanders  bacilli 
must  have  the  ability  to  attach  themselves  to  the  mucosa,  and  either 
penetrate  the  intact  mucosa  or,  what  is  more  probable,  begin  their 
work  by  invading  the  neck  of  a  mucous  gland,  where  they  multiply 
and  still  further  invade  the  tissues.  The  fact  of  atelectasis  being  a 
common  lesion  in  the  lungs  in  glanders  does  not  necessarily  point  to 
the  entrance  of  the  specific  bacilli  into  the  bronchioles,  for  that  con- 
dition may  follow  any  catarrhal  obstruction  of  the  bronchioles.  On 
the  other  hand,  the  extension  of  large  neojjlastic  indurations  from  the 
walls  of  a  bronchiole,  the  character  of  the  lesion  often  giving  rise 
to  the  most  extensive  developments  of  this  kind,  points  to  the  in- 
halation of  glanders  bacilli. 

The  absence  of  lesions  in  the  intestines  indicates,  or  makes  im- 
probable, that  infection  does  not  occur  that  way,  even  though  it  is 
true  that  glanders  bacilli  must  be  advanced  to  the  pharynx,  both  in 
nasal  and  in  laryngeal,  tracheal,  or  pulmonary  glanders,  and  must  of 
necessity  be  swallowed.  If  not  destroyed  in  the  intestines  of  the 
host,  as  the  absence  of  intestinal  lesions  most  strongly  indicates,  the 
bacilli  must  be  passed  off  with  the  faeces  which  in  this  way  may  play 
a  serious  part  in  the  extension  of  the  disease,  and  which  must  be 
suspected  until  the  contrary  is  in  some  way  proven. 
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Pathological  Anatomy. 

Having  in  the  previous  section  endeavored  to  indicate  the  work  of 
the  bacilli  in  the  infected  organism  and  the  genesis  of  the  principal 
lesions,  it  now  becomes  us  to  consider  the  latter  in  an  objective 
sense.  The  characteristic  lesions  in  glanders  consist  in  a  more  or 
less  scattered  development  of  tubercles  or  nodules,  nodes,  and  ir- 
regularly shaped  neoj^lasms  of  more  extended  dimensions.  In  acute 
glanders  the  general  tendency  is  to  the  development  of  neoplastic, 
necrobiotic  processes  which  pass  at  once  into  ulceration  and  abscess 
formation,  and  a  widely  disseminated  tuberculosis.  In  chronic 
glanders  the  tendency  is  to  the  development  of  similar  neoplasms, 
with  the  addition  of  extensive  neoplastic  indurations  which  have  the 
characteristic  of  permanency  much  more  strongly  marked.  In  the 
discussions,  some  twenty  years  since,  of  the  lesions  of  glanders  as 
well  as  those  of  tuberculosis  and  all  neoplastic  processes  men  wore 
themselves  out  in  the  endeavor  to  discover  and  defend  the  individ- 
uality of  specific  cells,  and  the  literature  is  full  of  polemics  as  to 
what  was  or  was  not  a  specific  cell.  We  may  read  learned  discus- 
sions, of  once  great  authority,  of  the  specific  diagnostic  points  of 
glanders  cells,  tubercle  cells,  cancer  cells,  etc.,  and  that  giant  cells  were 
pathognomonic  to  tuberculosis,  all  of  which  has  now  been  shelved 
among  the  antiquated  "curios"  of  traditional  pathology.  Tradition 
is  invariably  attached  to  error.  History  purges  it  of  error  and  then  it 
becomes  fact  instead  of  tradition.  The  result  of  x^athogenetic  inves- 
tigation, since  the  introduction  of  microorganisms  into  the  arena,  has 
been  to  disband  the  deceptive  array  of  specific  cells,  and  the  recog- 
nition of  the  fact  that  all  neoplastic  cells  are  but  the  same  thing  as 
the  embryonal  form  of  the  matricial  tissue  in  active  development, 
often  modified  into  abnormalities,  but  still  recognized  as  occurring 
somewhere  in  normal  development.  If  there  is  anything  morpho- 
logically specific  in  a  neoplasm  it  is  the  variation  in  the  reciprocal  re- 
lations or  a  disarrangement  of  the  cells  from  the  normal  type  of  the 
tissue  from  which  they  spring.  Neoplastic  osseous  tissue  may  be 
bony  or  osteoid,  but  it  can  never  have  the  regular  arrangement  of 
physiologically  developed  bone.  The  neoplasms  of  parasitic  genera- 
tion find  their  specificity  not  in  their  cell  structure,  but  in  the  pres- 
ence of  their  specific  cause.  Given  two  pieces  of  lung  tissue  of  equally 
fresh  nodular  or  tubercular  eruption,  with  no  history,  upon  the  same 
species,  the  one  of  glanders,  the  other  tuberculosis,  the  differential 
diagnosis  would  depend  on  the  demonstration  of  bacillus  tubercu- 
losis far  more  than  on  differentiation  in  the  cell  structure,  which 
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no  sensible  pathologist  would  bother  abo^^t  to-day.  In  this  regard 
not  many  years  have  passed  since  a  board  of  health  condemned  an 
immense  number  of  sheep  carcasses  on  account  of  tuberculosis,  the 
lungs  being  fairly  filled  with  disseminated  tubercles  and  pneumonic 
centres.  T\Tiile  tuberculosis  may  or  may  not  be  limited  to  phthisis 
tuberculosis,  there  are  jnabuy  varieties  of  tuberculosis  verminosa 
equally  specific.  That  in  the  sheep's  lungs  was  of  that  nature. 
These  tubercles  never  undergo  caseous  degeneration,  never  form  con- 
glomerations, never  form  cavities.  They  do  calcify.  In  every  fresh 
one  an  embryo  worm  may  be  found.  Barring  the  worm,  in  a  cellular 
sense  they  could  scarcely  be  differentiated  from  a  very  fresh  glanders 
or  specific  phthisical  tubercle.  They,  too,  are  composed  of  round 
but  very  few  migratory  cells.  They  are  a  fibrous  variety.  There 
are  others.  It  is  only  limitedly  true  that  "the  neoplasms  in  glan- 
ders, the  granulomata,  are  but  the  accumulation  of  migrated  leuco- 
cytes." It  is  true  that  the  very  transient  neoplasms,  especially  tuber- 
cles, of  acute,  and  the  more  slowly  necrobiotic  of  subacute  glanders 
are  composed  of  those  cells,  but  the  slower  the  development  of  the 
neoplasm  the  more  is  its  structure  made  up  by  the  round  cells  of  con- 
nective-tissue proliferation  and  the  more  permanent  is  the  tissue,  it 
having  more  sti'ongly  the  tendency  to  organization.  While  there 
is  no  doubt  that  the  permanency  of  the  neoplasm  is  dependent  to 
a  large  degree  on  the  various  stages  of  virulence  of  the  etiological 
bacilli,  it  is  no  less  true  that  the  nature  of  the  matricial  tissue 
plays  an  important  determining  role.  There  is  far  greater  tendency 
to  permanency  in  the  tubercles  or  circumscribed  neoplasms  in  the 
lungs  or  the  lymph  glands  than  in  those  in  the  mucosae  or  cutis,  and 
more  still  than  in  those  in  the  liver  and  sjjleen. 

Too  much  stress  has  been  laid  on  the  bacilli  alone  in  this  regard, 
and  also  in  the  assertion  that  it  is  due  to  the  bacilli  entirely  that  the 
tubercles  in  phthisis  are  more  prone  to  conglomerate  development  and 
caseation  than  thej^  are  in  glanders,  whereas  the  nature  of  the  tissue 
invaded  more  largeh'  determines  that  point ;  the  bacilli  in  tuberculous 
phthisis  developing  in  a  vitiated  and  predisposed  tissue,  while  bacillus 
malleus  comes  in  contact  with  a  healthy  tissue  and  the  physiological 
disposition,  at  least  in  the  horse,  facts  which  cannot  be  overlooked  in 
considering  results  in  parasitic  invasion. 

In  glanders,  at  least,  the  differentiation  of  its  clinical  course  into 
acute  and  chronic  has  far  more  to  do  with  the  explosive  toxic  infec- 
tion than  the  laoal  lesion  ^er  se,  which  acts  principally  as  the  doorway 
of  direct  infection. 
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Lesions  in  the  Nose. 

It  has  been  generally  tlie  custom  to  differentiate  the  consideration 
of  the  lesions  in  glanders  as  nasal,  pulmonary,  and  cutaneous  glan- 
ders, to  which  there  would  be  no  objection  were  it  not  that  such 
marked  individualization. has  a  bad  effect  on  the  mind  of  the  inexperi- 
enced reader,  in  whom  there  is  always  too  much  of  a  tendency  in  that 
direction.  This  specialization  of  lesions  is  one  of  the  weaknesses  of 
modern  pathology.  On  top  of  that  the  error  has  a  strong  traditional 
foundation  and  is  fast  rooted  in  the  mind  of  the  laity  and  many 
practitioners.  Its  generalization  may  be  traced  back  to  the  great 
Lafosse,  who  speaks  thus  disdainfully  of  his  predecessors  and  their 
opinions :  "  The  ancient  authors  knew  nothing  more  of  the  seat  of 
glanders  than  they  did  of  its  treatment.  Some  looked  upon  it  as 
located  in  the  head,  others  in  the  lungs,  others  in  the  kidneys,  others 
in  the  stomach,  to  all  of  which  they  gave  tlie  name  of  glanders." 

That  Lafosse  knew  little  more  than  those  "  ancient  authors"  he 
at  once  shows  in  asserting  that  "  to  assume  that  glanders  is  seated  in 
the  lungs  is  pardonable :  (1)  because  they  communicate  with  the  nose; 
(2)  because  a  discharge  from  the  lungs  by  way  of  the  nose  does  take 
place;  (3)  because  it  is  often  mixed  with  the  nasal  discharge."  .  .  . 
"  The  ancient  authors  often  erred  in  distinction.  To  assert  that  glan- 
ders is  situated  in  the  kidneys,  spleen,  liver,  or  in  the  brain,  is  con- 
trary to  good  sense.  They  utterly  ignored  the  fact  that  there  was  no 
connection  between  those  parts  and  the  nose"  (sic!). 

"  I  distinguish  glanders  according  to  its  nature,  as  glanders  prop- 
erly speaking,  and  glanders  improperly  so  called. 

"  True  glanders  is  the  discharge  which  comes  alone  from  the  pitu- 
itary membrane  of  the  nose.  It  is  improper  to  speak  of  any  other 
form  of  glanders  than  this.  Every  other  disease  than  this  is  not 
glanders. 

"Glanders  may  be  distinguished  as  simple  and  complex.  Simple 
glanders  comes  from  the  pituitary  membrane  direct.  Complex  glan- 
ders comes  from  the  same  and  the  lungs  at  the  same  time.  Primitive 
glanders  comes  independent  of  all  other  complications.  Secondary 
glanders  is  that  which  follows  on  other  diseases." 

Great  as  was  the  authority  of  Lafosse  he  was  ignorant  of  the  facts. 
It  would  seem  as  if  an  author  who  could  write  thus  had  never  made 
iif'crosco])ical  studies  in  a  case  of  clironic  glanders.  Such  is  prob- 
ably the  fact,  for  "  X)ulraonary"  glanders  did  not  become  known  until 
a  hfdf  century  c>r  more  after  Lafosse.     The  idea  of  Lafosse  prevails 
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in  tlie  world  still.     It  is  \ery  difficult  to  make  a  horseman  believe  an 
animal  has  glanders  when  free  from  nasal  disease. 

It  will  be  remembered  that  of  216  necroscopies  on  horses  killed 
on  account  of  glanders,  lesions  were  found  in  the  lungs  in  all  but  10, 
and  were  wanting  in  the  nasal  cavity  in  33.  Of  52  other  necroscopies 
the  lungs  were  found  intact  in  but  4  and  the  nasal  passages  in  5 ;  the 
larynx,  trachea,  and  bronchi  were  diseased  in  12  of  these  62,  and  in 
7  of  the  other  11  examined.  Pulmonary  lesions  frequently  antedate 
those  in  the  nasal  passages.  In  the  216  before  mentioned,  this  was 
the  case  in  more  than  half.  If  the  nasal  mucosa  is  as  much  the  seat 
of  bacillary  invasion  in  glanders  as  the  genital  organs  in  syphilis, 
surely  the  "  footprint  on  the  sands"  is  wanting. 

When  the  primary  invasion  of  the  nasal  mucosa  is  from  or  by 
bacilli  in  the  aspired  air  the  lesions  are  superficial  and  generally  ex- 
tend in  the  same  manner.     On  the  contrary,  if  the  nasal  lesions  find 

their  origin  in  the  blood  circula- 
tion and  bacillary  embolism,  while 
they  may  be  equally  extensive  they 
will  also  generally  be  far  more 
profound  in  their  effects.  In  either 
case  the  first  disturbance  of  the 
mucosa  will  be  a  disturbance  of  the 
circulation  and  diffuse  hypersemia 
darker  in  the  centre.  In  this  hyper- 
semia will  be  seen  a  circumscribed, 
gradually  becoming  ofjaque  centre, 
varying  in  size  from  a  small  pin- 
head  to  that  of  a  millet  seed. 
These  neoplasms  are  often  isolated; 
again  they  appear  in  groups,  never 
in  the  conglomerates  of  tuberculo- 
sis proper.  The  structure  of  these 
tubercles  has  been  already  dis- 
cussed. When  the  result  of  very 
virulent  germs  and  in  acute  or 
subacute  glanders  they  are  com- 
posed entirely  of  migrated  leuco- 
cytes and  at  once  commence  to 
break  down.  In  this  way  small 
ulcers  are  formed  which  soon  co- 
alesce, thus  forming  ulcerated  sur- 
faces with  ragged  edges  and  ir- 
regular  confines  which  extend   in 


Fig.  1.— Extensive  Ulcers  of  the  Mucous 
Membrane  of  the  Nasal  Cavity  in  a  Horse. 
The  base  of  the  ulcer  is  corroded  and  the 
edges  are  everted  and  studded  with  tuber- 
cular growths.  Near  the  lower  edge  are 
some  small  ulcers  of  more  recent  forma- 
tion, with  tubercles  in  process  of  being 
transformed  into  ulcers  (Bollinger). 
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circumference  by  the  developmeut  and  necrobiosis  of  similar  tubercles 
in  the  tumefied  edges,  while  they  extend  in  the  same  way  in  the  tis- 
sues at  their  base  which  is  covered  by  a  more  or  less  viscid,  grayish- 
white,  yellowish-white,  or  reddish  coating  composed  of  round  cells, 
exudate,  and  sometimes  extravasations.  The  uncomplicated  tissue 
between  and  a-round  these  ulcerations  is  intensely  swollen  and  hyper- 
semic  in  their  immediate  vicinity,  gradually  becoming  less  so  as  they 
are  departed  from. 

In  the  subacute  and  chronic  forms  the  stroma  or  connective  tissue 
of  the  mucosa  and  submucosa  comes  into  action  and  proliferates,  the 
cells  going  into  the  structure  of  the  neoplasm,  which  has  more  per- 
manency of  character.  It  is  here  that  the  great  cicatricial  deforma- 
tions of  the  mucosa,  which  sometimes  twist  the  septum  nasi  out  of 
shape  and  position,  largely  find  their  origin.  So  great  and  wide- 
spread is  this  cicatrization  and  so  wonderful  are  its  radiations,  that 
it  has  been  happily  compared  by  Eabe  to  the  frost  pictures  on  our 
window  panes  in  winter. 


Fig.  2. — Indurated  Cicatrices  of  Former  Ulcers  on  the  Mucous  Membrane  Covering  the  Septum 
Nasi  in  the  Horse.  These  parts  present  a  white,  ghstening  appearance,  and  are  but  meagrely 
supplied  with  blood-vessels.     Below  are  seen  fresh  ulcers  of  a  more  recent  crop  (Bollinger). 


The  necrobiosis  often  extends  to  the  tissues  of  the  septum  nasi  in 
that  form  of  nasal  invasion  connected  with  chronic  glanders  which 
is  due  to  bacillary  embolism  in  the  arteries  of  the  septum.  The 
necrobiosis  is  so  extreme  in  such  cases  that  penetration  of  the  sep- 
tum takes  place  and  irregularly  shaped  holes  are  made.  In  others 
less  severe  the  deformation  may  be  so  extreme  as  almost  to  occlude 
the  ])assage  into  which  it  is  deflected. 

It  often  ha])i)ens  that  an  animal  may  have  had  a  primary  affection 
of  the  mucosa  of  the  nose  which  healed,  leaving  cicatrices  behind. 
Vol.  XV.— 25 
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Nothing  suspicious  is  to  be  seen  unless  on  most  exact  examination 
with  the  aid  of  a  reflecting  speculum.  The  animal  may  remain  in 
this  condition  a  long  time,  the  processes  going  on  in  the  lungs  and 

other  parts,  when  suddenly  nasal  compli- 
cations will  appear.  In  such  cases  they 
are  invariably  of  embolic  origin.  Ulcera- 
tions may  develop  in  the  cicatrized  tissues 
if  they  hapi^eu  to  have  arteries  of  sufii- 
cient  dimensions  running  through  them. 
Probably  from  incomplete  embolism  a 
disturbance  of  the  mucosa  sometimes  oc- 
curs, to  which  the  name  of  diffuse  infil- 
tration Toaay  be  given ;  the  tissues  become 
swollen  and  hj^persemic,  proliferate,  and 
form  irregularly  contoured  "scales"  of 
induration  in  the  mucosa,  closely  attached 
to  underlying  tissues.  In  the  immediate 
vicinity  tubercles  often  develop,  accom- 
panied h\  ulceration. 

As  mentioned  in  i^revious  pages,  the 
necrobiotic  complications  of  the  mucosa, 
which  are  generally  situated  in  the  upper 
half  of  the  passages,  often  extend  to  the 
veins  and  attack  their  walls,  causing 
thrombus  formation.  At  other  times  the 
extension  is  so  raj^id  that  incomi:)lete 
thrombosis  takes  place,  and  erosion  of 
the  wall  occurs  accompanied  b}^  hemor- 
rhage ;  the  thrombi  are  then  soft  and  con- 
tain not  only  the  specific  bacilli  but  other 
germs.  It  is  in  such  cases  that  so  much 
malignant  embolism  and  metastasis  oc- 
cur. Similar  lesions,  though  more  of  the 
isolated  tubercular  nature,  occur  in  the 
sinuses  and  on  the  conchee. 


Fig.  3.— An  Elongated  Cicatricial 
Band,  with  Lateral  Projections,  in 
the  Mucous  Membrane  of  the  Sep- 
tum Nasi,  in  a  Horse  with  Chronic 
Glanders.  On  the  left  is  seen  an 
isolated  ulcer,  also  in  process  of 
cicatrization  (Bollinger). 


Lesions  in  the  Larynx,  Trachea,  and  Bronchi. 

The  mucosa  of  the  trachea  is  complicated  in  almost  the  same  way 
as  that  of  the  septum  nasi,  though  it  is  doubted  by  some  authors  if  it 
ever  occurs  from  bacilli  in  the  inspired  air.  This  is  far  more  prob- 
able than  the  assumption  of  insufflation  of  bacillary  material  from  the 
lesions  in  the  nasal  cavity.     The  most  probable  causes  are  that  the 
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bacilli  are  in  the  air,  or  bacillary  material  comes  to  the  trachea  and 
larynx  from  lesions  in  the  bronchi,  which  may  be  caused  by  aspired 
bacilli  or  from  the  lungs  proper,  which  may  have  the  same  or  embolic 
origin.  Lesions  of  the  trachea  or  larynx  may  be  found  in  from  fifty 
to  sixty  per  cent,  of  the  cases  of  glanders  necroscopically  examined. 
They -are  very  common  in  the  Morgagui  diverticles  in  the  larynx, 
less  so  in  the  introitus  laryngis  and  on  the  epiglottis.  Cicatricial 
formation  in  the  anterior  wall  of  the  trachea  is  often  excessive,  the 
extensive  oblong  ulcerations  extending  between  the  rings  and  compli- 
cating the  peritracheal  tissues.  In  one  case  the  deformation  in  the 
course  of  the  trachea  could  not  only  be  felt  externally,  but  could  be 
distinctly  seen;  on  autojjsy  fibrous  shreds  like  wires  ran  across  the 
lumen  of  the  trachea.  This  horse  was  not  suspected  of  having  glan- 
ders by  the  owner,  there  being  no  nasal  discharge,  but  was  brought 
for  examination  on  account  of  "its  wind."  The  lesions  in  the  finer 
bronchi  are  generally  tubercular,  ulcerative,  and  not  so  extensive  as 
in  the  trachea.  Obstruction  of  the  bronchioles  and  finer  bronchi  with 
catarrhal  secretion  is  very  common  in  chronic  glanders,  leading  to 
the  development  of  cylindrical  ectases  of  variable  dimensions  that 
are  filled  with  a  thick,  creamy,  purulent  material.  These  ectases  have 
been  frequently  mistaken  for  abscesses. 

Glanders  in  the  Lungs. 

Notwithstanding  the  intense  interest  which  glanders  has  awakened 
and  the  amount  of  earnest  thought  and  intelligent  investigation  that 
has  been  given  to  it,  and  in  the  face  of  the  practically  unlimited 
amount  of  material  for  necroscopical  examinations,  and,  being  an 
animal  disease,  the  ease  with  which  the  same  species  naturally  dis- 
posed to  the  disease  could  be  had  for  inoculation  and  other  experi- 
mentation, the  etiology  of  pulmonary  glanders  still  seems  to  be  a 
debatable  question,  especially  in  one  direction.  As  so  often  said,  there 
can  be  but  two  possible  ways  in  which  a  pathogenetic  irritant  can 
gain  access  to  the  lungs,  except  by  experimental  or  traumatic  intro- 
duction through  the  thoracic  wall,  viz, ,  hj  aspiration  of  the  inficiens, 
that  is,  by  the  respiratory  passages,  and  metastasis,  that  is,  by  the  cir- 
culation. These  methods  have  been  spoken  of  as  direct  or  primary, 
and  indirect  or  secondary  invasion.  While  metastasis,  or  indirect 
invasion  of  the  lungs,  from  a  primary  centre  of  disease  in  the  nasal 
cavities  or  cutis  is  generally  admitted  in  glanders,  some  very  acute 
ol)servers  have  been  ]jold  enough  to  doubt  primary  invasion  by  way 
of  the  respiratory  i)assages,  or  the  aspiration  of  the  bacilli  in  the  in- 
spired air.     This  side  of  the  question  is  more  ably  represented  by 
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Dieckerhoff  than  any  one  else.  He  says :  "  That  primary  infection 
in  the  skin  and  in  the  mucosa  of  the  nasal  passages  can  occur  in  glan- 
ders is  beyond  all  doubt,  but  the  especial  experiments  here  reiDorted 
demonstrate  the  correctness  of  the  opinion  that  the  mucosa  of  the  nasal 
passages  as  well  as  the  cutis  can  also  be  infected  by  means  of  the 
blood  circulation.  The  pathogenesis  of  the  lesions  of  glanders  in 
the  lungs  is  brought  into  correspondence  with  many  clinical  observa- 
tions through  these  experiments,  viz.,  that  the  nodules,  nodes,  and 
other  neoplastic  products  in  the  lungs  can  be  produced  through  the 
transportation  of  the  contagium  by  means  of  the  circulation." 
"  There  are  no  anatomical  conditions  connected  with  the  genesis  of 
pulmonary  glanders  which  justifj^  the  deduction  that  it  is  dei^endent 
on  the  primary  introduction  of  the  contagium  into  the  alveoli.  None 
of  the  experiments  made  since  the  time  of  Viborg  have  shown  that 
the  invasion  of  the  lungs  in  glanders  was  directly  produced  through 
aspiration  of  the  contagium."  "From  this  condition  of  things  the 
conception  of  primary  xralmouar.y  glanders  is  only  an  hypothesis. 
In  my  opinion  no  sufficient  evidence  has  been  brought  forward  in 
favor  of  any  other  origin  for  pulmonary  glanders,  no  matter  how 
varied  the  lesions,  than  metastasis." 

In  the  same  connection  Dieckerhoff  further  says :  "  My  not  incon- 
siderable experience  teaches  me  that  primary  affection  of  the  nasal 
mucosa  or  cutis  can  take  a  most  mild  and  superficial  course  and  heal 
in  a  short  time,  without  leaving  any  disturbance  in  the  tissue  indica- 
tive of  previous  lesions.  Before  such  lesions  have  healed  the  con- 
tagium has  been  absorbed  and  conveyed  to  the  lungs  by  means  of  the 
circulation  (metastasis)  and  led  to  the  development  of  various  neo- 
plasmata.  In  this  way  is  developed  a  portion  of  those  cases  to  which 
the  name  latent  or  occult  glanders  has  been  given.  In  the  course  of 
time  infectious  material  m.aj  again  find  its  way  from  the  pathological 
centres  in  the  lungs  to  the  skin  or  nose  by  means  of  the  circulation, 
and  again  give  rise  to  the  develoi)ment  of  fresh  disturbances  in  those 
tissues.  For  such  consecutive  or  metastatic  infection  of  the  nose  and 
skin  the  locality  of  antecedent  infection  is  to  be  sought  in  the  lungs. 
Nevertheless,  the  lesions  in  tlie  lungs  do  not,  therefore,  acquire  the 
character  or  importance  of  primary  infection  in  relation  to  the  total 
history  of  the  disease  in  the  case  in  question." 

With  many  of  the  statements  of  Dieckerhoff  I  am  entirely  in 
accord,  and  in  none  more  so  than  in  relation  to  the  mild  super- 
ficial self-healing  lesions  in  the  nasal  mucosa  and  cutis,  a  point  par- 
ticularly discussed  in  previous  pages,  and  metastatic  extension  to 
the  lungs  and  other  organs,  with  secondary  metastasis  from  the  lungs 
to  the  nose  and  cutis  again  in  the  most  unsuspected  manner.     Never- 
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theless,  tlie  evidence  in  favor,  much,  of  it  derived  from  personal  experi- 
ence, of  primary  asjnration  invasion  of  the  lungs  is  so  strong,  and  the 
circumstantial  evidence  is  so  imj)ortant  that  one  cannot  ignore  it  so 
easily,  notvi^ithstanding  serious  objections  already  discussed,  to  which 
it  may  be  well  to  allude  again,  and  a  strong  inclination  against  too 
much  stress  in  favor  of  aspiration  invasion  as  the  cause  of  primarj^ 
glanders  in  the  lungs.  One  of  the  greatest  difficulties  in  the  way  of 
primary  aspiration  invasion  in  the  lungs  in  glanders  lies  in  the  an- 
tagonism between  laboratory  experience  in  relation  to  the  loss  of  viru- 
lence by  bacillus  malleus,  especially  on  desiccation,  and  the  necessity 
of 'desiccated  material  for  aspiration  infection.  As  said  in  earlier 
pages,  if  the  glanders  bacilli  lose  their  virulence  as  reported,  then 
they  must  become  attached  to  hay  or  other  stable  dust  and  be  aspired 
in  that  condition,  or  infection  in  that  way  is  impossible,  and  Diecker- 
hoflf's  position  is  correct. 

On  the  other  hand,  that  the  bacillus  of  glanders  does  not  lose  its 
virulence  so  quickly  in  stables  must  be  true,  or  some  other  explana- 
tion must  be  found  for  many  cases  of  infection,  though  it  is  well 
known  that  the  "  say  so"  of  owners,  grooms,  etc.,  as  to  the  presence  of 
glanders  in  a  stable,  or  as  to  the  whereabouts  of  horses  which  may  have 
become  infected  outside  of  it,  is  not  always  trustworthy.  Still  there 
is  much  reason  for  believing  that  there  are  conditions  in  which  nasal 
discharge  or  other  material  has  kept  its  virulence  in  stables,  when 
the  diseased  animal  has  been  removed.  On  the  other  hand,  it  is 
always  possible  that  a  second  outbreak  of  glanders  in  such  a  stable 
may  be  due  to  later  infection  outside  the  stable,  or  to  the  almost  entirely 
unappreciated  and  often  unobserved  mild  infection  of  an  animal  or 
animals  from  the  first  cases,  local  healing  with  metastasis  to  the  lungs 
and  other  organs,  and  secondary  metastasis  and  an  acute  eruption 
months  after  the  disposal  of  the  first  case  in  the  stable. 

So  much  for  theory.     Now  for  facts  ! 

What  explanation  is  to  be  offered  in  case  of  the  two  hundred  and 
sixteen  autopsies  from  the  records  of  the  Berlin  school  in  which  le- 
sions of  glanders  were  wanting  in  the  nasal  cavity  in  thirty-three,  and 
the  pulmonary  lesions  antedated  those  in  the  nose  in  more  than  half, 
while  lesions  failed  in  the  lung  in  but  ten?  Although  the  history  of 
any  science  is  more  largely  a  record  of  erroneous  observation  and 
misconception  than  success,  except  as  a  whole,  still  it  is  pretty  diffi- 
cult to  believe  that  one  of  the  most  acute  observers  in  the  field  of 
pathology  should  not  see  a  nasal  lesion  in  thirty-three  cases  out  of  two 
hundred  and  sixteen,  if  the  lungs  were  generally  invaded  by  metas- 
tasis from  that  region.  The  main  difficulty  lies  in  the  ease  with 
which  slight,  sui)erficial,  and  healed  primary  lesions  in  the  nose  and 
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cutis  may  of  necessity  escape  attention.  It  is  pretty  difficult  to  be- 
lieve that  so  many  good  observers  have  let  the  "  footprints"  of  pri- 
mary glanders  escape  them  so  frequently  as  they  must  have  if 
Dieckerhoff  be  correct.  However  slight  and  superficial  they  may 
have  been,  they  must  have  left  an  imjjression. 

On  the  other  hand,  it  seems  as  if  Dieckerhoff  makes  a  fatal  conces- 
sion to  the  "  hypothesis"  of  primary  pulmonarj^  glanders,  and  com- 
pletely cuts  his  bridges  behind  him  when  he  says:  "The  acute 
bronchopneumonic  conditions  stand  only  in  loose  connection  with 
the  contagium  of  glanders.  Their  origin  is  intimately  connected  with 
injurious  etiological  material  which  penetrates  into  the  lungs  with  tlie 
atmospheric  air.  The  ulcerated  centres  of  disintegration— the  cav- 
erns of  acute  glanders — find  their  genesis  in  part  in  metastatic  em- 
bolism and  in  part  in  atmosi)lieric  influences."  If  bronchopneu- 
monic centres  and  ulcerated  cavernous  conditions  can  and  do  find 
their  origin  in  aspired  materials,  what  reasons  can  be  brought  for- 
ward that  primary  pulmonary  glanders  may  not  be  caused  by  bacillus 
malleus  in  the  same  way,  if  the  germs  can  get  into  the  air  in  a  suffi- 
cientlj^  dried  and  virulent  form  to  be  taken  up  and  aspired? 

That  the  primary  lesions  in  the  nasal  mucosa  are  generally  caused 
by  bacilli  in  the  aspired  "atmospheric  air"  is  admitted  by  Diecker- 
hoff, and  it  seems  impossible  for  him  to  reconcile  his  statements 
against  primary  lung  infection  with  the  following :  "  The  contagium 
of  glanders  gains  access  to  the  susceptible  organs  either  from  out- 
side or  through  the  lymphatics  and  blood  circulation.  In  general 
the  contagium  is  introduced  from  the  outside  to  the  primary  cen- 
tres of  disease  in  which  it  multiplies.  As  a  rule  the  superior  parts 
of  the  nasal  cavities  are  the  'atrium'  for  infection;  the  skin  less 
often." 

As  direct  traumatic  inoculation  of  "  the  superior  parts  of  the  nasal 
cavities"  is  absolutely  out  of  consideration,  the  bacilli  can  get  there 
only  through  the  inspired  "  atmospherische  Luft,"  and  must  be  in  it. 
If  in  it,  how  can  they  all  be  so  good  as  to  light  at  this  one  "  atrium" 
and  not  be  carried  "to  the  end  of  the  route,"  that  is,  the  termination 
of  the  bronchioles  into  the  alveoli?  It  seems  absolutely  impossible 
that  such  an  extensive  diffusion  of  microorganisms  by  means  of  me- 
tastasis from  a  primary  centre  in  the  nose  or  cutis  could^take  place  as 
to  answer  for  all  neoplasms  in  the  lungs,  and  "  remain  in  the  nutri- 
tive capillaries  from  whence  proceeds  the  development  of  neoplastic 
products,"  as  Dieckerhoff  claims.  With  one  more  quotation  we  will 
leave  Dieckerhoff  and  consider  further  evidence  on  the  other  side. 
If  chronic  glanders  has  a  "feverless  course,"  so  long  as  the  processes 
in  the  respiratory  organs  are  not  bound  with  diffuse  bronchitis,  to 
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wliat  does  the  diffuse  broncliitis  owe  its  origin  and  its  fever-produc- 
ing character  if  not  to  asi)ired  germs?  This  being  so,  why  may  not 
pubnonary  glanders  have  the  same  source  at  times  and  in  part? 

The  statements  of  so  experienced  and  proven  a  knight  in  the  arena 
of  pathological  investigation  as  Bollinger  cannot  be  ignored  when  he 
says :  "  Apart  from  my  own  researches,  which  show  most  clearly  that 
where  glanders  is  inoculated  the  discharge  from  the  nose  and  other 
nasal  symptoms  generally  make  their  aj^pearance  as  the  final  phenome- 
na, .  .  .  there  may  be  found  in  the  history  of  glanders  in  the  human 
subject  numerous  instances  in  which  the  nasal  lesions  were  developed 
only  after  the  chronic  affection  had  already  existed  for  a  considerable 
period, "  and  quotes  Hauff  as  saying  that  "  out  of  seventy  cases  in 
man  there  were  but  thirty  in  which  affections  of  the  nose  were  found." 
It  scarcely  seems  as  if  all  these  observations  could  be  erroneous,  and 
that  in  none  of  them  were  there  lesions  in  the  lungs  of  primary  origin. 
On  the  other  hand,  primary  lesions  in  the  nose  in  man  and  aspiration 
invasion  should  both  be  the  rarest  forms  of  invasion.  The  assertion 
of  Rabe  and  others  that  "  the  ulcerations  in  the  superior  part  of  the 
respiratory  apparatus  form  an  undoubted  source  of  infection  for  the 
lungs,"  except  by  way  of  metastasis,  is  not  worthy  of  serious  consider- 
ation, being  contrary  to  the  anatomical  and  physical  conditions  in  the 
parts.     InsufHation  metastasis  is  not  probable  in  equines. 

The  lesions  in  the  lungs  which  may  be  attributed  to  the  glanders 
bacilli  are  the  generally  ignored  neoplastic  induration  of  the  peri- 
arteriolic  and  bronchiolic  tissue,  in  which  nodules  and  nodes  may 
sometimes  develoj)  from  embolism  in  vessels  within  the  diffusely 
complicated  tissue  and  the  nodules  (tubercles),  nodes,  and  irregularly 
contoured  growths  scattered  through  the  lungs.  The  difference  be- 
tween acute  and  chronic  glanders  in  the  lungs  is  manifested  first  by 
the  greater  tendency  to  the  development  of  nodules  and  small  nodes, 
the  great  amount  of  hemorrhage  in  the  centres,  and  the  great  ten- 
dency to  ulcerative  destruction  instead  of  incomplete  caseation,  calci- 
fication, or  organization.  The  large  growths  are  peculiar  to  chronic 
glanders,  and  vary  much  in  consistence,  according  to  the  general  con- 
stitution of  the  animal  and  the  vigor  of  its  circulatory  system.  That 
all  the  circumscribed  neoplasmata  which  may  be  rightly  attributed 
to  the  glanders  bacilli  are  of  metastatic  embolic  origin,  as  asserted 
l)y  Dieckerlioff ;  and  especially  that  all  the  embolism  of  this  charac- 
ter occurs  "  in  the  nutritive  capillaries"  or  bronchiarterial  system  is 
not  in  accord  with  tlio  anatomico-physiological  condition.  Such  an 
]i3'pothesis  demands  that  all  the  emboli  or  loose  microorganisms 
which  may  liave  started  from  a  primary  centre  in  the  nasal  mucosa, 
the  cutis,  or  elsewhere,  shall  have  passed  both  sides  of  the  pulmonary 
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circulation,  gained  access  to  tlie  left  ventricle,  and  pass  via  the  aorta  into 
the  bronchial  arteries.  This  hypothesis  is  on  a  j)ar  with  the  assuiiip- 
tion  that  glanders  bacilli  in  the  aspired  air  are  caught  by,  or  stop 
with,  the  mucosa  of  the  superior  parts  of  the  nasal  cavities,  and  that 
none  pass  with  the  air  through  the  bronchial  tubes  into  the  alveoli. 
Were  this  the  course  of  metastatic  embolism  in  the  lungs,  the  em- 
bolic infarctions  would  not  have  their  characteristic  V  shape,  nor  would 
the  lesions  have  much  of  their  present  character.  But,  what  is  of 
more  contradictorj^  importance,  if  the  emboli  or  germs  passed  through 
the  phj^siological  pulmonary  circulatory  system,  and  it  did  not  act  as 
a  dam  or  sieve  to  the  degree  it  does,  and  did  pass  into  the  aorta,  as 
claimed  in  this  hypothesis,  hosv  can  the  other  organs  so  prone  to 
embolism  in  the  arterial  system,  the  brain,  the  kidneys,  and  the 
spleen,  almost  comj)letely  escaj^e,  and  bacillary  lesions  in  other  parts 
of  the  arterial  system,  liver,  muscles,  etc.,  escape  to  the  degree  they 
do?  How  is  it  the  coronary  arteries  of  the  heart  generally  escape 
invasion,  and  the  bronchial  are  so  particularly  honored?  There  is 
no  foundation  whatever  for  siich  an  hypothesis.  Embolic  infarction 
occurs  in  the  so-called  "end  arterial"  districts.  Bacterial  coagula- 
tion can  occur  in  sxnj  capillary  region  under  favorable  conditions, 
but  the  conditions  in  the  territory  shut  off  would  not  bear  any  morpho- 
logical resemblance  to  embolic  infarctions  on  account  of  tlie  influences 
of  collateral  circulation.  In  so  far  as  the  lesions  in  the  lungs  find 
their  origin  in  metastatic  embolism,  in  so  far  must  the  disturbance  begin 
with  the  terminations  of  an  end  artery  and  extend  from  it,  embracing 
the  territory  included  in  the  arteriovenous  capillary  system  thus  shut 
out  of  circulation.  The  character  of  the  resulting  lesion  will  be  de- 
termined by  the  virulence  of  the  glanders  bacilli  and  the  freedom  of  the 
embolus  from  adventitious  germs.  If  bacterial  embolism  took  place 
in  the  nutritive  capillary  sj'-stem  to  the  degree  claimed,  there  would 
be  no  chronic  glanders.  There  would  be  gangrena  pulmonmn  univer- 
salis acutissima. 

In  metastatic  embolism  i]i  the  lungs  the  bacteria  in  the  embolus 
exert  a  double  influence ;  by  obstructing  the  circulation  they  lay  the 
foundation  for  the  infarction  of  the  complicated  territory,  and  through 
their  chemical  products  they  exert  an  influence  on  the  terminal  walls 
of  the  vein  and  the  adjacent  tissues,  the  influence  varying  with  the 
virulence  of  the  germs,  the  purity  of  their  species  representation,  and 
the  extent  of  the  arteriovenous  capillary  anastomosis.  Following 
on  the  reflux  congestion  comes  a  migration  of  cells,  which  in  acute 
glanders  give  character  to  the  lesion,  as  exemplified  by  its  transient 
nature.  Naturally,  the  presence  of  pus-generating  microorganisms 
materially  augments  this  condition;   the  necrotic  condition  extends 
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towards  the  peripheries  of  the  infarcted  ijortion  of  the  liiug,  where 
begins  cell  i^roliferation  from  the  connective  stroma,  which  acts  as  a 
wall  of  defense  against  the  farther  extension  of  the  necrosis  and  forms 
the  so-called  capsule.  In  this  way  the  abscesses  or  cavities  are 
formed  in  glanders.  It  sometimes  hapiDens  that  the  gangrenous 
processes,  as  in  the  Schneiderian  membrane,  are  so  severe  that  they 
erode  the  venous  stems  in  such  sections,  causing  hemorrhages; 
in  the  lungs  such  erosions  often  extend  to  the  bronchi,  and  then  the 
hemorrhagic  bacteria-laden  material  passes  upwards  and  outwards 
through  the  respiratory  passages,  often  infecting  the  mucosa  of  the 
bronchi  and  trachea.  At  other  times  more  or  less  complete  throm- 
bosis of  the  veins  in  the  complicated  territory  occurs.  When  the 
thrombi  are  malignant,  germ-infested,  secondary  metastatic  embolism 
may  occur  in  other  parts.  If  the  embolism  has  been  benign  and  is  com- 
posed of  glanders  bacilli  in  a  nou- virulent  or  rerj  mild  condition,  the 
resulting  neoplasms,  if  tubercles,  may  undergo  caseation  and  calcifica- 
tion, or  even  become  fibroid  tubercles ;  in  the  larger  nodes  there  may 
be  a  caseated  or  calcified  centre  enclosed  in  a  dense  mass  of  organized 
tissue.  When  the  embolism  is  benign  and  the  process  slow,  the  neo- 
plastic tissue  develops  slowly  and  becomes  densely  organized,  em- 
bracing the  entire  infarction;  eventually  this  territory  shrinks.  A 
number  of  such  territories  in  apposition  may  give  rise  to  extensive, 
irregularly  contoured  masses  of  fibroid  tissue — one  form  of  indurated 
growths  peculiar  to  glanders.  In  mixed  bacillarj^  embolism  extensive 
cavities  may  be  formed  in  similar  localities,  though  not  equal  to  those 
in  tuberculous  phthisis. 

Notwithstanding  the  authority  here  presented,  there  is  no  doubt 
of  invasion  via  the  respiratory  passages  in  glanders,  frequently  caus- 
ing obstruction  at  the  termination  of  the  bronchioles,  atelectasis 
and  x)neumonia  in  the  complicated  territory,  neoplastic  developments 
extending  from  the  walls  of  the  obstructed  bronchiole  as  well  as  en- 
croaching upon  the  peripheries  of  the  bronchiolic  territory ;  the  same 
results  with  the  same  outcome  may  occur  in  this  waj  as  in  metastatic 
embolism  from  the  blood-vessels.  Atelectasis,  especially  in  old 
horses,  may  be  present,  due  to  chronic  catarrh  aggravated  by  the 
glanders  comi)lication.  A  thickening  of  the  walls  of  the  bronchioles 
along  the  catarrhal  territory  is  common  in  old  horses,  as  is  also  a 
tul:)ercular  development  around  their  terminal  end — bronchitis  no- 
dosa. Comfjlication  of  the  x^leura  and  induration  of  the  septa,  extend- 
ing from  it  into  the  lungs  and  the  vascular  and  bronchial  walls  in  the 
vi(a]iity,  is  very  common  in  chronic  glanders.  A  very  frecjuent  dis- 
turbance in  old,  annomic,  Aveak-hearted  horses  in  chronic  glanders  is 
extensive  intravital  throm1)osiH  of  many  sections  of  the  pulmonary 
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vessels,  and  intravital  thrombosis  in  the  heart,  extending  just  prior 
to  death  into  the  large  vessels  proceeding  from  it. 

Glanders  in  the  Cutis  and  Subcutis — Faecy. 

This  localization  of  glanders  in  the  horse  is  somewhat  rare, 
although,  as  previously  indicated,  if  slight,  superficial,  and  rapidly 
self-healing  lesions  can  occur  in  the  superior  parts  of  the  nasal  pas- 
sages from  aspiration  bacilli,  how  much  greater  are  the  opportunities 
for  invasion  and  similar  lesion  through  abrasion  of  the  epidermis  or 
wounds  of  the  cutis?  Metastatic  or  secondary  invasion  of  the  cutis  and 
subcutis  by  means  of  the  circulation  is  claimed  to  occur  much  more 
frequently.  The  rarity  of  cutaneous  glanders  indicates  that  metastasis 
cannot  occur  very  frequently.  Cutaneous  glanders  is  especially  an 
accompaniment  of  acute  or  subacute  glanders,  and  except  in  its 
elephantiac  form  is  seldom  seen  in  chronic  glanders.  The  lesions 
bear  much  resemblance  to  those  seen  in  the  Schneiderian  membrane. 
They  may  be  either  sujDerficial,  attacking  the  cutis  principally,  or 
profound  when  they  include  the  subcutis  in  their  embrace.  They 
first  appear  as  small  nodes  or  nodules,  or  a  nest  of  nodules,  which  soon 
soften  and  then  break  down  and  out  on  the  surface  of  the  skin;  the 
edges  of  the  "bud"  are  swollen,  ragged,  ulcerated,  enclosing  a  crater- 
like base  in  which  may  be  tubercles,  the  cavity  being  filled  with  a 
grayish-yellow,  often  hemorrhagic  material  of  viscid  character.  The 
h'mphatics  from  such  a  complicated  portion  of  the  skin  are  enlarged, 
indurated,  and  prominent  in  the  cutis — farcy  pipes — their  appropri- 
ate gland  or  glands  being  also  swollen,  and  in  acute  glanders  the  seat 
of  manifold  tubercle  development  and  al^scess  formation  or  of  tuber- 
cles of  a  more  enduring  character  and  induration.  These  superfi- 
cially situated  "  farcy  buds"  frequently  heal  of  themselves,  leaving  no 
traces  behind  them.  It  is  a  question  if  all  of  these  self-healing  cases 
of  glanders  in  the  cutis  proper  are  not  the  result  of  direct  invasion. 

Glanders  beginning  in  the  subcutis  is  generally  quite  another 
affair,  and  of  metastatic-embolic  origin,  or  secondar}^  invasion.  The 
lesions  are  far  more  intense,  the  buds  larger  and  more  frequent,  the 
necrotic  disturbances  far  more  profound;  they  have  little  or  no  ten- 
denc3^  to  heal.  The  surrounding  cutis  is  more  or  less  extensively 
oeclematous,  its  blood-vessels  are  engorged,  and  its  lymi)hatics  are 
more  seriously  complicated,  nodules  appearing  along  their  course. 
Neoplastic  formation,  both  circumscribed  and  diffuse,  may  develop 
in  the  complicated  territory ;  the  tumefactions  are  sometimes  very 
acutely  developed  and  rupture  unaided;  the  secretion  from  the  cutane- 
ous lesions  in  glanders  is  thinnish,  viscid,  discolored.     The  adjoining 
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tissue  is  swollen  and  cjedematoiis.  Gangrenous  destruction  of  the  skin 
is  no  uncommon  occurrence  in  acute  glanders  causing  severe  ulcera- 
tion. 

Lymphatics  and  Lymph  Glands. 

As  indicated  in  tlie  previous  section  the  marked  complication  of 
these  organs  in  glanders  is  limited  to  the  diseased  territory  which 
they  drain.  This  has  no  reference  to  a  general  induration  which  the 
stroma  of  the  lymph  glands  generally  undergoes  in  chronic  glanders. 
Persistent  nodules  are  no  uncommon  occurrence  in  the  glands  when  the 
disease  is  chronic,  while  tuberculous  nests,  necrobiosis,  and  abscess 
formation  are  common  occurrences  in  territorial  glands  in  acute  cases. 
The  induration  in  chronic  malleus,  or  in  glands  previously  infected 
from  a  local  centre  of  invasion,  frequently  extends  to  the  adjacent  tis- 
sue, uniting  it  and  the  gland.  Such  glands  have  a  hard,  nodulated 
surface. 

Spleen,  Liver,  Kidneys,  Testicles,  Bones. 

In  glanders,  while  the  stroma  of  the  three  first-named  organs  is 
invariably  diffusely  indurated  in  the  chronic  form,  other  and  more 
marked  invasion  occurs  in  the  percentage  in  which  the  organs  have 
been  named.  The  rarity  of  metastatic  bacillary  infection  passing  the 
lungs  is  shown  in  the  freedom  of  these  organs,  especially  the  spleen 
and  kidneys,  from  embolic  infarction  and  the  customary  lesions  fol- 
lowing the  same  in  other  organs.  In  chronic  glanders  the  spleen  is 
small,  dense,  indurated,  auEemic,  the  capsule  is  thickened  and  of  a  whit- 
ish-gray color ;  occasional  fibroid  neoplasms  are  in  its  substance  and 
often  to  be  seen  through  the  capsule  or  extending  beyond  its  surface. 
In  metastatic  embolism,  in  acute  or  subacute  glanders,  the  lesions  have 
the  usual  character  of  a  recent  infarction ;  the  pulp  is  densely  swollen 
and  dark  red,  extending  beyond  the  surface  like  half  a  pea,  cherry, 
or  English  walnut ;  in  the  centre  of  this  mass  is  a  grayish  or  yellow- 
ish centre  made  up  of  round  cells ;  the  infarcted  portion  pales  out  in 
many  cases  and  is  surrounded  by  reddened,  engorged  tissue.  Calci- 
fication of  the  caseous  centres  of  the  neoplasm  is  no  rare  occurrence. 
Nothing  more  need  be  said  of  the  other  organs,  the  lesions  being  simi- 
lar, but  generally  less  in  number  and  size. 

Symptomatolog'y. 

The  clinical  symptoms  of  glanders  can  be  briefly  treated.  The 
visible  lesions,  having  l)een  descril)ed,  need  not  l)e  further  alluded  to, 
save  to  say  that  as  such  the  only  symptomatic  lesions  are  the  ulcera- 
tions of  acute  or  subacute  glanders  in  the  mucosa  of  the  nose,  or  the  ci- 
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catrices  following  their  healing,  and  the  nasal  discharge  connected  with 
them,  which  is  most  frequently  the  one  pathognomonic  symptom  in 
the  suspicious  sense.  The  cutaneous  lesions  have  been  described, 
and  the  condition  of  the  lymphatics  and  glands  taking  the  drainage 
from  a  diseased  territory  has  been  sufficiently  alluded  to.  The  evil 
effects  of  the  previously  considered  teaching  of  Lafosse,  that  "  true 
glanders  is  the  discharge  which  comes  alone  from  the  nose,"  confronts 
the  hygienist  on  everj'  side  in  his  intercourse  with  horsemen,  scarce 
one  of  whom  "knows  glanders  when  he  sees  it,"  and  all  of  whom  will 
deny  its  existence  unless  the  famed  nasal  discharge  is  present.  Bro- 
chures have  been  written  and  learned  pundits  have  gone  mad  as  to 
whether  both  nasal  cavities  could  be  diseased  at  one  and  the  same 
time,  or  the  left  nostril  was  more  frequentlj^  the  seat  of  a  discharge 
than  the  right.  Statistics  show  both  cavities  to  be  diseased  in  about 
half  the  cases,  and  each  side  about  equally  in  isolated  invasion. 

The  quantity  of  the  nasal  discharge  varies  with  the  virulence  of 
the  attack  and  the  severity  of  the  catarrhal  disturbance  of  the  un- 
ulcerated  j)ortion  of  the  Schneiderian  membrane.  In  chronic  glan- 
ders the  secretion  is  often  so  little  as  not  to  excite  suspicion,  while 
again  the  discharge  may  be  quite  profuse  and  viscid.  Ofttimes  the 
discharge  has  a  yellowish  or  greenish  hue,  from  the  admixture  of  the 
blood-coloring  stuff  from  disorganized  red  blood  cells.  The  absence  of 
fever  in  the  presence  of  other  suspicious  symptoms  in  chronic  glan- 
ders is  of  no  importance,  as  that  form  may  run  for  months  and  some- 
times years  without  noticeable  fever.  Cough,  difficulty  of  respira- 
tion, etc.,  have  not  the  value  once  attributed  to  them. 

Immunity. 

Under  conditions  favorable  to  invasion,  experimental  inoculation 
with  pure  cultures  of  the  bacillus  being  the  most  so,  the  majority  of 
the  domestic  and  probably  the  Avild  mammalia  have  what  is  termed  a 
disposition  to  invasion  by  bacillus  mallei .  Cattle  and  swine  are  sup- 
posed to  possess  actual  immunity.  Whether  or  not  they  possess  it 
to  large  quantities  of  virulent  bacilli  forcefuU}^  injected  is  not  so  evi- 
dent. This  question  of  natural  and  individual  immunity  is  of  such 
scientific  interest  and  may  be  made  of  such  practical  importance  that 
it  is  well  briefl}"  to  touch  upon  the  ground  it  is  founded  on  in  relation 
to  glanders. 

Notwithstanding  the  positiveness  with  which  individual  immunity 
to  natural  infection  is  often  asserted,  it  is  c[uestionable  if  it  exists  in 
the  members  of  any  zoological  species  possessing  a  natural  disposi- 
tion to  a  given  disease.     It  must  not  be  forgotten  that  there  is  a  wide 
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road  and  a  vast  difference  between  the  conditions  of  natural  extension 
and  exposure  to  those  of  artificial  inoculation,  not  only  as  to  directness 
of  contact  with  infectious  material  while  in  a  virulent  condition,  but 
also  as  to  the  amount  gaining  access  to  the  exposed  organism.  In 
artificial  inoculation  we  are  able  to  control  the  quantity  of  virus  used, 
the  place  of  inoculation,  and  the  virulence  of  the  germs  in  other  sus- 
ceptible animals,  the  results  of  which  we  are  well  acquainted  with 
in  the  case  of  the  guinea-pig  in  glanders.  Under  such  conditions  the 
result  should  be  universal  infection. 

No  such  uniformity  of  infection  can  be  expected  under  natural  ex- 
posure. Of  one  hundred  and  thirty-eight  healthy  horses  exioosed  in 
the  same  stable  with  glandered  ones,  cleaned  with  the  same  utensils 
and  worked  in  the  same  harnesses,  but  twenty -nine  became  diseased. 
Lj^dtin  gives  the  ratio  of  natural  infection  as  from  forty  to  fifty  jjer 
cent,  of  the  exposed.  The  inoculation  exi^eriments  with  nasal  dis- 
charge or  scrapings  from  farcy  buds  or  abscess  pus  of  prebacterial 
medicine,  made  in  horses  without  mallein  tests  and  with  no  control  in 
guinea-xjigs  of  the  material  injected,  have  no  comparative  value  what- 
ever, as  in  many  cases  there  may  have  been  no  bacilli  in  the  material 
used  or  so  few  as  not  to  cause  infection.  Negative  results  in  such 
cases  give  no  evidence  of  value  for  individual  immunity.  If  such  a 
thing  exists  it  can  only  be  determined  by  the  inoculation  of  not  less 
than  one  hundred  young,  healthy,  mallein-tested  horses  at  the  same 
time,  with  the  same  quantity  of  the  same  material  introduced  in  the 
same  place  in  each  animal,  controls  on  guinea-pigs,  one  for  each 
horse,  being  also  made. 

The  literature  of  glanders  frequently  mentions  cases,  which  daily 
experience  is  corroborating,  of  a  well  horse  being  worked  by  the  side 
of  a  visibly  diseased  one,  with  nasal  discharge  or  farcy  buds  or  both, 
sometimes  for  months  (sixteen  months  is  the  longest  known  to  the 
writer),  the  animal  remaining  well  and  for  years  under  the  alert 
observation  of  a  competent  veterinarian,  who  often  finds  oj^portunity 
to  make  an  autopsy,  and  no  glanders  is  found.  Dieckerhoff  in  his 
"  Pathologie"  gives  two  such  cases  which  he  observed  for  five  years 
resj^ectively,  and  made  an  autopsy  on  one.  Other  horses  in  the  same 
stable  became  diseased,  supi)osedly  from  the  diseased  one. 

Such  cases  only  show  the  difficulties  in  the  way  of  the  extension 
of  glanders  under  certain  natural  conditions.  They  contradict  the 
traditional  assumption  of  a  volatile  virus,  and  speak  for  the  necessity 
of  inoculation  by  accidental  abrasion  or  "  dust"  infection.  The  most 
rai)id  and  extensive  spread  of  glanders  I  have  ever  seen  has  been  in 
range  horses  corralled  for  the  winter,  that  were  fighting,  kicking,  and 
biting  all  the  time. 
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As  severe  constitutional  disturbances,  the  intervention  of  other 
diseases,  or  a  surgical  operation  maj^  serve  to  transform  chronic  into 
acute  glanders,  so  conditions  weakening  the  constitution,  convalescence 
from  other  acute  diseases,  or  polyuria,  may  give  a  predisposition  to 
infection  in  individuals  which  in  no  way  should  be  classed  as  a  natural 
disposition.  There  is  no  evidence  of  natural  immunity  in  horses 
against  glanders.  There  is  some  little  evidence  that  cases  of  glanders 
do  occur  in  which  healing  by  natural  limitation  takes  place.  We 
know  of  many  cases  that  at  the  time  present  completely  healed  nasal 
complications,  but  pulmonary  lesions  remain  for  years,  and  the  animals 
are  the  most  dangerous  of  all  because  not  suspected.  Dieckerhoff 
mentions  such  a  case  that  he  knew  of  for  seven  years;  the  horse 
worked  all  the  time  and  would  certainly  have  lived  longer  had  it  not 
been  killed  for  other  causes. 

The  above  remarks  will  serve  as  a  fitting  introduction  to  the  ques- 
tion of 

GLANDERS  IN  MAN. 

Etiology. 

Taking  a  superficial  view  of  the  case  and  following  the  general 
tenor  of  the  literature  on  the  subject,  it  might  be  said  that  man  is  not 
especially  disi)osed  to  glanders,  in  fact,  that  he  possessed  a  high  de- 
gree of  immunity.  "  The  affinity  of  man  for  glanders  is  moderate, 
not  to  say  slight.  When  the  manifold  opportunities  for  infection  are 
considered,  especially  during  the  handling,  examination,  and  necro- 
scopical  dissection  of  diseased  horses,  and  the  number  of  persons 
thereby  infected  is  compared  with  the  vast  number  that  escapes  infec- 
tion, the  correctness  of  this  x>osition  is  self-evident." 

The  above  statement  is  open  to  most  serious  question.  In  point 
of  fact  it  does  not  touch  the  question  of  immunity  at  all.  What  it 
does  show  is  that  the  percentage  of  infection  in  man  is  extremely 
small,  even  among  those  most  frequently  exposed  to  infection.  It 
warns  against  "sensational  scares."  So  far  as  immunity  goes  there 
is  no  reason  to  doubt  that  man  has  as  strong  a  disposition  and  offers 
as  favorable  a  soil  to  the  bacillus  of  glanders  as  any  other  susceptible 
mammalia  under  the  same  conditions.  Considering  infection  alone, 
and  not  its  result,  it  is  doubtful  if,  inoculated  in  the  same  manner  and 
in  proportionally^  the  same  quantity  and  virulence,  the  germs  of 
glanders  would  not  find  as  favorable  a  stamping-ground  in  man  as  in 
soli]3eds.  There  is  a  difference  between  immunity  which  makes  in- 
vasion or  infection  impossible,  and  resistibility  which  lessens  fatalitj^ 
Natural  immunity  consists  in  chemical  conditions,  making  the  inva- 
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sion  of  the  x^arasite  actually  impossible,  or  making  it  impossible  to 
secrete  or  i)roduce  a  pathogenic  material.  Kesistibility  may  be  said 
to  be  a  natural  non-susceptibility  to  its  action  with  varied  limits  as 
to  fatality.  In  this  sense  man  may  be  more  resistible  to  glanders 
than  horses.  More  cases  seemingly  recover.  This  statement  needs 
to  be  taken  cam  grcmo  salis.  There  may  be  cases  of  recovery  in. 
horses,  but  as  all  are  killed  as  fast  as  they  come  within  the  clutches 
of  the  law,  we  know  nothing  about  it.  It  is  a  tradition  that  such 
used  to  be  the  case. 

The  above-quoted  remarks  speak  strongly  for  traumatic  infec- 
tion as  the  chief  factor  in  the  infection  of  healthy  individuals.  Here- 
in to  a  large  extent  lies  the  secret  of  much  individual  immunity.  Can 
self-healing  occur  in  case  of  slight  infection  with  very  niuch  mitigated 
germs,  without  general  invasion?  All  that  has  been  said  in  regard  to 
the  frequency  of  infection  in  horses  may  be  equally'  true  of  man. 
Sometimes  glanders  extends  in  a  stable  not  only  rapidlj  but  by  most 
singular  skips  and  jumps,  singular  only  because  we  know  not  what 
has  occurred,  the  most  distant  horse  in  a  row  becoming  infected  first, 
while  those  in  the  two  adjacent  stalls  to  a  diseased  one  escape,  all 
receiving  the  same  treatment.  At  other  times,  a  diseased  horse  may 
be  in  a  stable  months  with  no  extension  of  the  disease.  "  Individual 
predisposition,"  we  are  told.  The  facts  are  against  it.  Suppose  we 
should  apply  the  test  of  inoculating  all  with  a  large  quantity  of  a  viru- 
lent culture,  what  would  become  of  this  mysterious  "  individual  pre- 
disposition"? 

Glanders  is  a  vocation  disease;  that  is,  human  beings  whose 
business  it  is  to  use  or  attend  to  horses  are  the  only  ones  liable  to 
become  diseased.  Women  are  more  exempt  than  men,  and  children 
than  women,  because  less  frequently  in  contact  with  diseased  horses, 
though  women  and  children  have  been  infected  from  sleeping  in  the 
same  bed  with  a  diseased  husband  or  father,  and  healthy  horses  have 
been  inoculated  from  diseased  men ;  so  have  many  guinea-pigs  of  late 
years,  all  of  which  goes  to  show  that  the  bacilli  do  not  lose  in  virulence 
in  man,  at  least  for  a  long  time.  The  writer  inoculated  a  male  guinea- 
pig  from  a  case  of  six  months'  standing  in  a  man,  in  which  no  diag- 
nosis had  been  made.  The  effects  in  the  guinea-pig  showed  no  vari- 
ation in  time  of  appearance  of  visible  lesions  or  fatality.  Hence  the 
disposition,  the  nutritive  conditions  offered,  must  be  pretty  nearly 
equal  in  man  and  in  the  horse.  The  conditions  of  invasion  are  far 
more  unfavora])le.  The  text-books  all  give  tlie  idea  support  that  ex- 
X)OHure  and  immunity  are  closely  related  terms  in  such  a  disease  as 
glanders.  They  have  absolutely  no  connection.  Take  the  late  out- 
break of  Asiatic  cholera  in  Hamburg  with  some  twenty  thousand  cases 
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and  ten  thousand  deaths  (I  write  from  memory,  the  lesson  is  not  less- 
ened in  value  by  a  slight  error  in  figures),  with  no  deaths  among  the 
physicians  in  attendance,  the  nurses,  or  the  official  hygienic  corps. 
VYas  this  due  to  individual  immunity?  Could  exposure  have  been 
greater?  Most  certainly  it  could.  The  "immune  class"  were  rigidly 
circumspect  in  their  deportment.  The  ignorant  class  were  not,  nor 
would  their  surroundings  permit  of  it.  Nevertheless  one  reads  of  "  the 
marked  immunity  of  the  medical  profession  and  attendants"  in  that 
outbreak,  as  if  it  was  something  individual.  The  vocation  suscepti- 
bility in  glanders  is  of  immense  prophylactic  importance ;  otherwise 
it  has  no  value.  Immunity  in  human  beings  in  glanders  depends  en- 
tirely on  the  nature  of  the  exposure,  and  the  condition  of  the  bacilli 
exposed  to  in  regard  to  virulence.  The  conditions  are  exactly  the 
same  as  those  illustrated  by  the  Hamburg  cholera  outbreak.  A-  per- 
son may  be  most  intensely  exposed  as  an  individual  and  yet  not 
physiologically  or  pathogenetically  exposed  in  any  sense  of  the  word. 

In  the  preparation  of  this  and  the  following  article  every  endeavor 
was  made  to  obtain  some  exact  information  as  to  the  extent  of  glan- 
ders and  anthrax  in  man  in  different  sections  of  the  country,  but  with 
no  satisfactory  results,  except  from  the  State  Board  of  Health  of 
Massachusetts  and  the  Board  of  Health  of  New  York  City,  These 
two  reports  are  so  instructive  that  no  argument  is  necessary  to  sup- 
port the  lesson  they  teach  of  the  necessity  of  the  most  reliable  and  de- 
tailed vitality  statistics,  in  an  etiological  sense,  for  the  purposes  of 
legislation.  In  Massachusetts,  from  1859  to  1875,  thirteen  deaths 
from  glanders  are  reported.  But  it  is  to  the  statistics  from  1888  to 
1898  that  especial  reference  is  made.  During  this  i)eriod  there  were 
eight  deaths  recorded  from  glanders,  all  hostlers,  and  sixteen  deaths 
from  anthrax  among  handlers  of  hides  and  curled  hair. 

The  report  of  the  New  York  City  Board  of  Health  is  still  more 
interesting. 

Glanders,  .^"^"jq^  Anthrax.  Occupation. 

1  1 — Unknown. 

One  laborer,  one  dry- goods  clerk,  one  boiler-maker, 

one  carman — all  from  handling  dry  hides. 
One  plumber's  assistant,  one  laborer,  one  musician — 
contracted  disease  in  handling  a  hair  mattress. 

1891 0  0 

1892 0  3 — One  unknown,  one  tailor,  one  mason. 

1893 1 — Hostler.    2 — One  unknown,  one  driver. 

1894 0  1— Teacher. 

1895 0  1— Laborer. 

1896 0  0 

1897 0  1— Unknown. 


1889 0  4] 


1890 0 
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If  that  is  not  an  interesting  mess  to  unravel,  wliere  can  one  be 
found?  It  is  easy  enough  to  comi)rehend  how  laborers,  drivers  of 
drays,  and  persons  handling  hides  should  acquire  anthrax ;  but  the 
dry-goods  clerk,  the  boiler-maker,  the  plumber's  assistant,  the  tailor, 
mason,  musician,  and  teacher,  increase  the  number  of  vocations  to 
such  a  degree  and  magnif}^  the  possibilities  of  infection  in  anthrax  so 
greatly  as  materially  to  "mitigate"  the  immunity  of  mankind  to  a 
disease  once  sui^posed  to  be  generally  limited  to  curled-hair  workers, 
hide  handlers,  veterinarians,  and  knackers.  With  the  proportion  in 
Massachusetts  of  sixteen  to  eight  in  favor  of  anthrax  and  sixteen  to  two 
in  New  York  City  in  the  same  period  of  ten  years,  some  might  think 
it  justifiable  to  speak  of  the  greater  immunity  of  man  to  glanders  than 
to  anthrax.  Such  does  not  exist,  conditions  being  equal.  On  the  other 
hand,  should  these  statistics  faithfully  represent  the  vital  ratio  be- 
tween anthrax  and  glanders  for  the  country,  they  indicate  the  neces- 
sity of  a  much  calmer  and  less  sensational  aspect  towards  glanders 
and  much  greater  circumspection  in  relation  to  anthrax  by  health 
officials  and  legislators. 


Manner  of  Invasion. 

While  man  may  be  said  to  be  an  ignorant  active  or  careless  active 
factor  to  his  own  injury  and  that  of  his  equine  proj^erty,  the  horse  is 
an  intellectually  i^assive  factor  in  the  etiology  of  glanders.  "Volatile 
poison"  Rtill  plays  the  great  role  of  the  sporadic  or  spontaneous  etio- 
logical factor.  It  should  be  looked  upon  as  identical  with  aspiration 
invasion  or  "  death  from  causes  unknown. "  No  other  version  will 
cover  such  volatile  ignorance. 

The  evidence  at  hand,  though  entirely  wanting  in  detail  exactness 
in  regard  to  invasion  in  man,  speaks  for  cutaneous  infection  in  the  ma- 
jority of  cases.  The  evidence  of  aspiration  invasion  is  simply  want- 
ing in  all  positive  characteristics.  That  bacillus  malleus  can  invade  a 
host  via  the  intestinal  tract  and  produce  glanders,  notwithstanding  the 
exi)eriments  of  Decroix  in  eating  the  flesh  of  glandered  horses,  cooked 
and  uncooked,  which  was  not  so  very  dangerous  after  all,  and  that  hu- 
man beings,  horses,  or  other  animals  can  be  infected  by  drinking  water 
from  a  i)ail  or  vessel  out  of  which  a  glandered  horse  had  previously 
drank,  lias  been  exx)erimentally  proven  by  M.  Eduurd  Nocard,  who, 
after  testing  twelve  horses  with  mallein  and  finding  them  free  from 
glanders,  caused  them  to  drink  (November  30tli,  1896)  a  certain 
quantity  of  water  to  which  a  given  amount  of  a  known  virulent  cul- 
ture of  glanders  bacilli  had  been  added.  After  showing  visible  ni- 
VoL.  XV.— 26 


402  BILLINGS — GLANDEES. 

dications  of  infection  in  about  eight  days  tliej  were  all  again  tested 
on  December  15th,  1896,  and  all  reacted.  On  January  21st,  three 
were  so  much  diseased  as  to  have  to  be  killed.  This  being  so,  is  it 
not  evident  that  in  chronic  glanders,  when  a  disease  centre  breaks  into 
a  bronchial  tube  and  the  material  is  raised  to  the  i)harynx  and  swal- 
lowed, as  most  of  it  must  be,  the  manure  must  contain  bacilli  and 
may  be  a  possible  means  for  air  pollution  and  aspiration  infection? 
The  facts  do  not  show  that  there  is  any  more  danger  of  invasion 
through  the  uninjured  cutis  than  in  tuberculosis,  syphilis,  anthrax, 
and  many  other  diseases  constantly  subjected  to  necroscopical  ex- 
amination. 

In  the  Veterinary  Journal,  of  London,  Yol.  IX.,  there  is  a  very- 
interesting  and  instructive  account  of  a  case  illustrating  the  danger 
i:)os8ible  in  the  nasal  discharge  of  a  diseased  horse,  though  practical 
experience  warns  against  exaggerating  the  possibility.  Over  a  stable 
was  a  tenement,  the  steps  to  which  came  down  by  the  stable  door. 
A  woman  living  in  the  tenement  had  a  nursing  babe.  On  taking  it 
down  the  stairs  one  day,  as  she  arrived  at  the  bottom,  a  horse  being 
led  out  at  the  moment  snorted  and  some  of  the  material  fell  on  the 
child's  face.  The  child  acquired  glanders.  A  sister  who  nursed  the 
child  acquired  the  disease  from  the  nasal  discharge  of  the  child  com- 
ing in  contact  with  her  nipples.     Both  died  of  glanders. 

The  onl}'^  source  of  danger  to  man  is  in  and  from  the  glandered 
horse,  though  man  can  become  infected  from  a  diseased  man  or  other 
animal  than  the  horse,  or  from  or  with  the  discharges  from  a  diseased 
horse  polluting  mangers,  nails,  woodwork,  grooming  tools,  blankets, 
etc.  So  many  are  the  ways  of  infection  by  means  of  slight  wounds 
of  the  cutis,  so  uncertain  is  the  evidence  of  infection  by  atmospheric 
pollution  in  man,  so  contradictory  are  the  results  of  laboratory  obser- 
vation and  practical  experience  regarding  the  vitalit}^  and  virulence  of 
bacillus  malleus  that  the  utmost  caution  is  necessary  in  considering 
all  cases  of  glanders  not  certainh^  due  to  cutaneous  infection.  It  has 
been  shown  sufficiently  that  atmospheric  infection  is  possible.  Suc- 
cessful prevention  lies  in  exact  knowledge  of  the  value  of  all  etiologi- 
cal factors. 

Symptomatology. 

The  same  practical  differentiation  of  glanders  has  been  made  by 
clinicians  in  man  as  in  the  horse,  acute,  subacute,  chronic.  In  the 
acute  cases  the  initiatory  stage  is  from  three  to  five  days,  the  disease 
running  its  course  in  from  eight  days  to  two  weeks.  In  subacute 
cases  the  prodromal  period  terminates  in  from  ten  days  to  two  weeks, 
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the  duration  being  from  three  to  six  weeks.     Chronic  glanders  has  no 
definite  initiative  stage  and  includes  all  cases  extending  over  six  weeks. 

Acute  and  Subacute  Glandees. 

The  disease  is  often  ushered  in  by  a  general  feeling  of  weakness, 
headache,  and  chills,  so  that  with  no  history  and  no  suspicious  le- 
sions the  physician  might  be  misled,  and  assume  a  malarial  complica- 
tion. On  the  other  hand,  ill-definable  pains  in  the  limbs,  both  mus- 
cular and  articular,  might  lead  to  the  suspicion  of  rheumatism.  The 
fact  that  fever  is  often  absent  might  still  more  mystify  the  case.  The 
ajjpearance  of  definite  disturbances  of  a  limited  or  diffuse  nature  in 
the  skin  or  subcutis,  especially  around  the  joints,  may  soon  set  the 
diagnosis  in  the  right  direction.  If  a  wound  or  an  abraded  surface 
has  given  the  atrium  to  the  inficiens,  pains  in  such  a  locality,  followed 
by  hypersemia  and  swelling  of  the  lymphatics  leading  from  it,  may  be 
expected.  At  this  stage  of  the  game  a  rise  of  temperature,  sometimes 
transient,  again  permanent  or  intermittent,  may  be  expected.  The 
circumscribed  lesions  soften,  break  down,  ulcerate,  and,  if  not  present 
at  first,  appear  in  the  tumefied,  oedematous  tissues ;  the  erupted  nod- 
ules much  resemble  those  in  the  horse  in  having  rough,  granular 
edges  and  base,  covered  with  a  dirty  purulent  material,  the  general 
apx^earance  being  most  decidedly  unpleasant,  with  little  or  no  ten- 
dency to  healing.  When  the  wound  is  on  the  hand,  there  is  often  a 
hypersemic,  oedematous  swelling  of  the  arm,  the  lymphatics  and  axil- 
lary lymph  glands  being  decidedly  jjrominent,  pustules  and  ulcers 
developing.  Such  severe  complications  in  an  acute  toxic  disease 
must  of  necessity  be  accompanied  by  gastric  and  intestinal  disturb- 
ances ;  the  appetite  diminishes  or  is  entirely  wanting,  constipation  is 
often  present,  the  general  weakness  augments,  while  the  muscular 
and  articular  pains  increase  and  the  fever  becomes  more  poignant  and 
constant.  As  the  disease  progresses  cutaneous  lesions  in  the  form  of 
sharply  defined  red  si)ots  which  develop  into  pustules,  reminding  one 
of  variola,  appear;  sometimes  they  take  the  form  of  vesicles  filled 
with  a  serous  or  serosanguineous  fluid.  When  these  lesions  rup- 
ture, the  result  is  most  offensive  to  both  sight  and  smell.  Frecxuently 
circumscribed  tumefactions  and  abscesses  make  their  appearance, 
which  are  excessively  painful,  being  hard  at  first  but  gradually  soft- 
ening; when  ojjened,  or  opening  of  themselves,  they  present  an  ul- 
cerated, ragged  interior  surface  covered  with  a  grayish- white  coating. 
These  abscesses  often  extend  so  ])rofoundly  as  to  complicate  tendons, 
l)ones,  and  joints.  While  these  lesions  f ret juently .develop  almost 
simultaneously  with  the  first  indications  of  disease,  in  subacute  cases 


404  BILLINGS — GLANDEES. 

they  tarry  in  tlieir  development  and  appear  in  the  course  of  two,  three, 
or  four  weeks ;  the  same  is  the  case  in  regard  to  the  nasal  discharge, 
which,  as  previously  mentioned,  does  not  appear  so  frequently  in  man 
as  in  horses.  The  nasal  discharge  when  it  first  appears  is  a  watery, 
viscid  material  without  much  color.  The  nose  is  swollen,  particu- 
larly at  the  base  and  over  the  bridge,  the  tissues  and  those  of  the 
environment  being  hypersemic,  j)ainful,  and  supersensitive,  much 
as  in  erysipelas.  The  discharge  becomes  more  viscid,  purulent, 
often  hemorrhagic,  and  generally  offensive.  One  or  both  nasal  x:»as- 
sages  may  be  implicated.  Tubercular  neoplasms  around  the  alee  may 
be  often  seen,  followed  by  the  development  of  pustules  and  ulcerations 
in  the  mucosa.  In  very  virulent  cases  the  disease  extends  to  the  car- 
tilaginous tissues,  perforating  the  septum  and  vomer.  Imj)lication 
of  the  mucosa  of  the  oral  cavity  and  other  parts  of  the  respiratory 
aj)iiaratus  may  appear  at  or  about  the  same  time,  as  shown  by  ulcers 
in  the  mouth,  invasion  of  the  larynx,  swelling  of  the  lymphatics 
and  glands  which  may  become  severely  inflamed;  pus  may  form, 
and  eventually  an  abscess  may  break  externally.  The  intestinal  dis- 
turbances may  augment  in  intensitj',  diarrhoea  following  the  con- 
stipation. In  such  cases  the  oral  cavit}^  becomes  disgustingly  dry, 
coated,  blackish-red,  much  resembling  that  of  a  dog  or  man  suffer- 
ing from  hydrophobia,  except  that  the  patient  can  satisfy  his  thirst, 
which  is  naturally  excessive.  Cerebral  disturbances  varying  from 
severe  headache  or  intense  nervousness  to  delirium  may  appear  in  the 
course  of  the  disease,  according  to  the  virulence  of  the  attack  and  the 
accompanying  lesions.  As  in  the  horse,  albumin  is  frequently  pres- 
ent in  the  urine.  In  subacute  cases  intense  prostration  appears  in 
the  third  or  fourth  week,  accompanied  by  marked  emaciation  owing 
to  the  augmenting  fever;  the  cerebral  disturbance  increases,  the  heart 
becomes  weaker,  the  circulation  poor,  the  body  cold,  re8i)iration  weak, 
and  death  ends  the  scene,  the  nasal  or  cutaneous  discharges  having 
become  indescribably  foul. 

Cheonio  Glandees. 

The  essential  ax)parent  difference  between  chronic  glanders  in  man 
and  horses  is  that  while  in  the  latter  glanders  has  the  reputation  of 
being  invariably  fatal  in  any  form,  in  man  about  fifty,  or  a  very  large 
per  cent,  eventually  rec  Dver  by  natural  limitation,  the  illness  always 
continuing  for  months  and  often  for  years.  This  looks  like  evidence 
of  lesser  susceptibility  and  more  unfavorable  nutritive  conditions  for 
the  toxicity  of  the  bacilli  than  in  horses,  but  where  and  what  is  the 
evidence?     There  can  be  no  question  that  three  factors  may  play  the 
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essentially  lethal  role,  singly  or  combined,  in  glanders :  (1)  the  tox- 
icity of  the  glanders  bacilli;  (2)  the  toxicity  of  adventitious  germs; 
(3)  the  toxicity  of  destroyed  tissues  plus  loss  in  organic  action  as  the 
result  of  the  first  two.  In  chronic  glanders  it  is  very  difficult  to  value 
these  factors  correctly,  more  especially  in  a  comparison  between  man 
and  horses.  A  marked  pathological  i)oint  of  difi^erence,  which  must 
find  its  cause  in  constitutional  differences,  is  the  greater  tendency  to  su- 
jjerficial  abscess  develoj^ment,  the  involvement  of  the  tissues  around 
the  joints,  and  the  greater  amount  of  fever  in  man  than  in  horses; 
and  yet  in  the  face  of  all  this,  we  are  led  to  assume  that  recovery  is 
more  frequent  in  man.  There  is  room  for  work  here  and  careful  ob- 
servation. It  is  a  rare,  almost  an  unheard-of  thing  to  find  a  horse 
actually  dying  of  chronic  glanders  at  the  present  day.  The  veter- 
inarian seldom  sees  one.  The  law  takes  care  of  them  ere  that  time 
arrives. 

That  the  difference  between  acute,  subcute,  and  chronic  glanders 
must  be  attributed  to  variations  in  the  virulence  of  the  bacilli  in  the 
first  place,  and  not  to  individual  idiosyncrasies  of  the  host,  is  borne 
out  by  the  fact  that  the  transmitted  disease  generally  assumes  the 
same  course  in  the  majority  of  individuals  infected  from  the  same 
I^rimary  host,  a  condition  long  since  noted  in  variola  and  confirmed 
by  laboratory  experience.  Put  in  other  words,  it  is  a  sort  of  law  of 
infection  that,  given  the  same  species  of  animals  all  equally  health}-, 
and  the  same  amount  of  toxic  pathogenic  germs  inoculated,  micro- 
organisms of  the  same  culture  or  virulence  will  produce  approximately 
the  same  results  in  the  infested  hosts. 

Chronic  glanders  begins  with  phenomena  similar  to  those  of  sub- 
acute, of  which  in  a  milder  form  it  is  but  a  continuance.  If  the  in- 
vasion of  the  bacilli  has  been  by  the  respiratory  tract,  without  oc- 
casioning primary  lesions  in  the  nasal  passages,  and  the  disease 
processes  are  developing  in  the  lungs,  aside  from  general  malaise, 
nervousness,  intermittent  attacks  of  fever,  sometimes  none,  and  pains 
in  various  parts  of  the  body,  the  physician  may  be  absolutely  without 
any  reliable  diagnostic  data,  unless  he  may  fortunately  have  obtained 
a  corroborative  or  suspicious  history.  If  the  locus  invasionis  is  in 
the  skin  or  nasal  passages,  the  afore-mentioned  local  swellings,  erup- 
tions, discharges,  lymphatic  implications  will  appear,  but  in  a  much 
less  malignant  and  often  scarcely  suspicious  form,  and  may  even  en- 
tirely disaj)pear.  This  being  a  frequently  observed  condition  and 
being  due  to  the  virulence  of  the  bacilli,  does  it  not  justify  the  as- 
sumption, so  strongly  contended  for  here,  though  not  with  the  idea  of 
lessening  the  importance  of  primary  aspiration  invasion  in  the  lungs, 
that  superficial  cutis  or  nasal  invasion  may  take  place  with  secondary 
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invasion  of  the  lungs?  In  sucb  cases  tlie  bacilli  must  enter  the  blood 
via  the  lymphatic  system  without  causing  local  disturbance  enough 
to  attract  attention,  or  at  least  suspicion. 

When  local  lesions  occur  as  evidence  of  invasion  in  chronic  glan- 
ders, they  might  be  said  to  be  subacute  lesions  in  statu  quo  ante. 
They  remain  a  long  time  in  the  same  condition — nasty  ulcerous 
chancres,  with  but  a  slight  tendency  to  healthy  granulation,  though 
they  may  eventually  heal  by  the  formation  of  correspondingly  exten- 
sive cicatrization.  New  abscesses  may  continually  spring  up  in  the 
vicinity  of  old  and  partially  healed  ones,  nodules  of  various  sizes 
(erupting  into  small  ragged-edged  ulcers)  ajjpearing  between  them, 
the  lymphatics  suffering  in  corresponding  degree.  Only  those  who 
have  had  personal  experience  can  appreciate  the  difficulties  of  reduc- 
ing the  walls  of  these  oi)ened  abscesses  to  healthy  granulations. 
Their  contents  cannot  well  be  called  pus ;  we  find  rather  a  mixture  of 
serosanguinolent  material  and  round  cells,  mostly  if  not  entirely  mi- 
gratory. At  times,  if  no  abrasion  of  the  cutis  has  occurred,  this  ma- 
terial may  be  i:)ractically  germ-free  on  microscopic  examination,  and  if 
the  abscesses  are  opened  under  proper  precautions  with  the  thermocau- 
tery, the  stuff  may  appear  germ-free  in  cultures,  unless  an  excessive 
number  of  tubes  is  inoculated.  On  the  contrary,  the  immediate 
intraabdominal  inoculation  of  a  male  guinea-pig  with  the  same  ma- 
terial may  bring  the  desired  pathognomonic  result  in  from  two  to 
three  days.  As  of  cutaneous  so  of  nasal  localizations,  they  may  be 
entirely  wanting  in  about  fifty  per  cent,  of  the  cases,  and  thej  do  not 
apparently  stand  in  any  such  proportion  as  a  i)rimary  lesion  as  does 
cutaneous  glanders.  When  jjresent,  the  necrotic  processes  may  be 
of  the  most  destructive  character,  bearing  resemblance  to  those  of 
syphilis.  The  mucosa  of  the  oral  cavitj^  also  suffers  in  like  degree  with 
inflammatory  and  ulcerative  conditions,  having  a  retarded  tendency  to 
heal.  The  discharges  are  viscid,  serous,  seropurulent,  seropurulent 
and  sanguineous,  varying  much  in  quantitj^  but  not  so  much  in  offen- 
siveness.  The  upjper  part  of  the  respiratory  tubes,  the  larynx  and 
trachea,  may  be  similarly  involved,  as  shown  by  hoarseness,  coughing, 
raising  of  a  vile  sputum,  and  sometimes  their  mucosa  is  so  swollen 
as  to  make  inspiration  difficult.  In  connection  herewith  the  i)atients 
may  emaciate  excessively  from  the  pain,  fever,  and  disturbance  of  the 
digestive  functions.  As  in  the  horse  so  in  man,  chronic  glanders  may 
suddenly  assume  the  acute  form  through  metastasis,  characterized  by 
similar  local  conditions.  Death  may  result  in  coma  and  general  col- 
lapse. When  chronic  glanders  terminates  favorably  the  prognosis  can 
be  made  quite  early  in  the  case,  provided  the  diagnosis  be  correct. 
From  the  beginning  the  local  lesions  are  characterized  by  their  slow- 
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ness  in  development,  and  though  innumerable  swellings,  nodes,  and 
abscesses  may  come  and  go  in  the  course  of  the  disease,  especially 
about  the  joints  and  cranium,  still  there  will  be  an  obstinate  though 
protracted  and  disapi)ointingly  slow  tendencj'  to  heal,  which  of  itself 
is  a  suspicious  diagnostic  point.  Naturally  the  discharges  slowly 
decrease  with  the  disappearance  of  the  local  disturbances.  There 
may  be  cases  of  i^rimary  pulmonary  glanders,  mild  in  their  course 
from  the  beginning  and  uncomx^licated  by  metastatic  local  disturb- 
ance, which  run  their  course  without  giving  evidence  of  their  nature, 
when  their  origin  is  not  suspected  by  patient  or  physician.  We 
know  it  is  so  in  tuberculous  phthisis.  The  autopsy  table  reveals  that 
fact.  Is  it  going  too  far  to  assume  that  it  may  also  be  so  in  glanders 
in  man  and  probably  in  the  horse  also? 

Pathological  Anatomy. 

That  metastatic  bacillary  embolism  plays  as  essential  a  role  in 
human  as  in  equine  glanders  is  made  evident  by  the  general  impres- 
sion of  pygemic  processes,  "  wedge-shaped  abscesses"  and  infarctions, 
which  the  lesions  impress  on  the  necroscopical  observer.  For  this 
very  reason  the  tendency  to  abscess  development  in  man  is  more 
marked,  while  that  to  circumscribed  neoplastic  indurations  is  less 
marked  than  in  the  horse.  The  fact  that  the  lungs  are  less  frequently 
implicated  than  in  the  horse  speaks  strongly  for  the  predominance  of 
local,  superficial,  exterior  invasion  in  man  over  primary  pulmonary  in- 
vasion. Metastases  from  the  lungs  to  the  skin  and  other  organs, 
spleen,  brain  (abscesses),  are  even  more  common  than  in  the  horse; 
such  metastases  may  result  from  primary  aspiration  invasion,  pul- 
monary lesions,  or  secondary  invasion  of  the  lungs  by  metastasis 
from  local  cutaneous  or  nasal  lesions. 

A  description  of  the  lesions  of  glanders  is  largely  a  repetition  of 
the  clinical  history  of  the  disease,  so  far  as  it  bears  on  visible  cuta- 
neous or  nasal  lesions.  As  particularly  noted,  the  cutaneous  pustules 
frequently  bear  a  resemblance  to  variolic  conditions,  while  in  others 
they  are  more  vesicular  and  filled  with  a  serosanguineous  fluid;  the 
abscesses  have  not  the  character  generally  considered  pathognomonic 
of  such  lesions,  but  more  nearly  resemble  a  sort  of  dissolving  proc- 
ess, the  tissues  around  looking  as  if  semi-dissolved  where  they  form 
the  v/alls  of  the  cavity,  which  is  filled  with  a  thick,  creamy,  grayish 
red,  viscid,  serosanguineous  material.  These  abscesses  sometimes 
])f'iiotrate  the  ax)oneurosis  of  the  muscles  and  implicate  the  muscle 
Hnl)stance;  at  others  they  extend  to  the  bones,  i)articularly  of  the 
skull,  causing  necrosis,  the  irritation  penetrating  through  the  skull 
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and  causing  a  pachymeningitis  malleosa  whicli  may  be  purulent  or 
tubercular  in  character.  Softening  of  the  substance  of  the  bone 
occurs. 

The  lesions  in  the  nose  resemble  those  in  the  horse  and  need 
no  special  description.  The  same  may  be  said  of  the  sinuses,  the 
pharynx,  the  larynx,  and  trachea.  As  previously  said,  the  lungs 
are  less  often  the  seat  of  j)rimary  lesions  than  in  the  horse,  but  when 
present  these  are  largely  of  the  same  character — tubercles,  nodules, 
and  more  diffuse  processes — even  to  considerable  indurations  of  a 
pneumonic  type.  Abscess  development  is  not  uncommon.  Pecu- 
liar complications,  ante-mortem  thrombosis  in  tho  veins,  hemor- 
rhagic, oedematous,  and  anaemic  gelatinous  infiltrations,  so  common 
in  old  horses  diseased  with  glanders,  are  not  seen  so  often  in  man, 
perhaps  because  the  majority  of  cases  are  in  young  vigorous  men, 
while  for  the  same  reasons  (economic)  they  are  largely  among  old 
and  cheap  horses,  except  when  the  disease  gets  into  breeding  or  agri- 
cultural districts.  Tlie  muscles  are  far  more  frequently  implicated 
than  in  the  horse,  more  particularly  those  of  the  arm  and  breast. 

The  localizations  in  the  bones  and  the  oral  cavity  have  been  men- 
tioned. Ecchymotic  lesions  in  the  mucosa  are  common,  the  stomach 
not  escaping ;  but  they  are  seldom  if  ever  seen  in  the  horse.  Parenchy- 
matous changes  from  cloudy  swelling  to  iatty  degeneration  are  to  be 
expected.  The  general  lymphatics  are  less  affected  than  in  the  horse, 
and  in  man  there  is  no  evidence  of  the  diffuse  involvement  of  the 
stroma  that  there  is  in  chronic  glanders  in  the  horse ;  but  as  this  is 
a  personal  observation  in  horses  the  estimate  may  be  erroneous,  that 
lesion  in  horses  not  being  mentioned  by  the  authorities.  The  tendency 
to  incomplete  development  of  tubercles  and  indurated  neoplasms  has 
been  previously  mentioned  as  peculiar  to  glanders  in  man. 

Diagnosis. 

Some  twenty  j^ears  ago  Bollinger  wrote :  "  The  diagnosis  of  glan- 
ders is  in  man}'  cases  extremely  difficult  if  not  absolutely  impossible. 
The  last  is  especially  true  in  cases  in  which  the  lungs  are  the  chief  seat 
of  the  trouble,  or  in  which  the  disease  processes  are  seated  in  parts 
withdrawn  from  observation."  The  same  words  were  equally  true  of 
glanders  in  man,  especially  when  the  anamnesis  is  untrustworthy  or 
entirely  wanting.  But  time  brings  changes  with  it,  and  among  them 
is  the  comparatively  infallible  diagnosis  of  glanders  through  the  use 
of  the  material  known  as  mallein,  of  which  somewhat  has  been  said 
in  previous  pages,  and  more  can  be  learned  by  reference  to  Yol.  XIII. 
of  this  work.     Mallein  can  be  purchased  of  most  of  the  large  whole- 
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sale  drug  houses.  It  is  a  pale,  amber-colored  liquid.  Two  and  a 
lialf  cubic  centimetres  of  this  fluid  is  injected  under  tlie  skin  of  tlie 
patient  in  wliicli  glanders  is  suspected.  The  skin  must  be  first  washed 
and  disinfected  over  an  area  the  size  of  a  silver  dollar,  and  if  hairy 
should  be  shaved.  The  temj^erature  of  the  patient  should  be  taken 
night  and  morning  for  the  two  days  antecedent  to  the  mallein  injection. 
If  the  patient  has  glanders,  there  will  be  a  marked  and  progressive  rise 
of  several  degrees  in  the  temperature,  commencing  a  few  hours  after 
the  injection.  The  i)lace  of  injection  swells,  often  excessively^,  and 
is  painful.  In  case  mallein  is  not  at  hand,  resort  may  be  had  to  the 
inoculation  of  a  male  guinea-pig — safer  if  two  or  three  are  used — with 
the  nasal  or  cutaneous  secretion  of  a  suspected  case,  or  the  contents 
of  an  abscess,  or  if  they  are  wanting,  a  swollen  lymph  gland  may  be 
removed.  The  injection  should  be  in  the  abdominal  cavity.  Pecu- 
liar swelling  and  purulent  implication  of  the  testicles  and  their 
sheaths  will  appear  in  from  two  to  five  days.  As  all  other  cases  of 
glanders  are  easily  recognized  by  competent  persons  and  the  ^dsible 
lesions  have  been  sufficiently  discussed,  they  need  not  be  further  con- 
sidered. Unlike  the  veterinarian  the  physician  lies  under  the  diffi- 
culty due  to  the  rarity  of  his  cases.  In  case  of  suspicious  cutaneous 
lesions  or  neoplastic  products,  abscesses  full  of  a  vile  grayish-red 
generally  not  ichorous  fluid,  with  lesions  in  the  surrounding  skin  of 
an  erysipelatous  or  phlegmonous  appearance,  the  physician  should 
have  recourse  at  once  to  male  guinea-pig  injection. 

Prevention. 

The  only  cause  of  glanders  in  horse  and  man,  so  far  as  human 
knowledge  extends,  is  and  has  been  the  obligatory  host  of  bacillus 
malleus,  the  diseased  horse.  Could  every  glandered  horse  in  the 
country  be  removed,  which  is  practically  possible  by  the  combined 
use  of  all  our  means  of  diagnosis  and  disinfection  properly  carried  out, 
an  end  could  be  made  of  glanders  in  horse  and  man  forever,  as  has 
been  done  in  the  case  of  contagious  pleuropneumonia  in  cattle,  unless 
new  cases  were  introduced  from  outside  the  country.  Given  the  dis- 
eased horse,  the  dealer  in  cheap  horses  and  those  who  work  such  in 
numbers  are  the  chief  and  most  dangerous  factors  in  the  extension  of 
glanders.  All  horse  dealers  should  be  licensed  and  be  held  criminally 
resjjonsible  for  the  sale  of  any  horse  having  visible  symptoms  liable 
to  cause  a  suspicion  of  glanders,  without  having  previously  reported 
it  to  the  authorities.  Owners  or  grooms  taking  care  of  such  "  sus- 
pects," with  nasal  outflow  or  skin  lesions,  should  be  held  equally 
liable  with  dealers  for  not  reporting  such  to  the  authorities.     More 
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attention  should  be  given  to  public  drinking-fountains,  wliich  should 
be  flushed  all  the  time  with  good  outflow.  Special  officers  should  be 
employed  to  scrub  them  out  every  morning  before  8  a.m.  More  atten- 
tion should  be  given  to  the  vitality-virulence  of  the  bacilli  under 
ordinary  stable  conditions  by  the  study  of  the  materials  polluted  by 
glandered  horses  at  different  periods  after  death  or  removal,  giving 
time  to  pollute  everything  in  its  stall.  The  manure  question  requires 
attention  as  a  part  of  the  atmospheric  infection  problem  which  de- 
mands long  and  exact  revision  with  the  utmost  experimental  detail. 

Treatment. 

Treatment  is  out  of  the  cjuestion  except  in  man,  and  in  case  of 
exceptionally  valuable  horses  that  can  be  isolated  so  as  not  to  endan- 
ger others.  Whether  or  not  mallein  has  permanent  curative  quali- 
ties, or  whether  a  germicide  that  is  reliable  can  be  gotten  from  bac- 
teria, is  a  question  for  the  future.  An  antitoxin  alone  will  not  do 
the  work  in  glanders  as  in  tuberculosis. 
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ANTHRAX. 


Definition. — Anthrax  is  an  acute,  exogenous,  facultative,  parasitic, 
infectious  disease,  wliicli  is  never  general  in  its  extension,  but  invari- 
ably finds  its  locus  of  primary  origin  in  telluric  and  caloric  conditions 
of  certain  localities  which  sui^jjly  the  jjathobiological  necessities  of 
its  specific  cause — bacilli; s  anthracis;  and  which  is  extended  from 
such  primarily  infested  locaUties  by  animals  infected  thereon  to  other 
localities,  either  by  means  of  their  natural  excretions  or  by  materials 
derived  from  such  animals  when  dead — wool,  hair,  hides ;  and  occa- 
sionally by  floods. 

Etiology. 

Anthrax,  or,  to  speak  more  correctly,  the  collection  of  septic  dis- 
eases characterized  by  a  purplish-black,  thick,  semi-coagulable  blood 
in  the  cadaver,  enlarged  spleen,  hemorrhages,  and  a  sharp,  quick 
course,  is  probably  not  only  the  oldest,  but  the  best  known  of  all  the 
diseases  which  have  come  to  us  on  the  current  of  tradition  a,nd  his- 
tory. The  first  rupture  of  the  continuity  of  this  collective  conception 
of  anthrax  was  given  by  Pollender  in  1855,  and  independently  by 
Branell  in  1857,  both  of  whom  saw  that  the  blood  of  certain  animals 
diseased  with  anthrax  (it  happened  to  be  a  case  of  true  anthrax  they 
had  before  them)  contained  numerous  rod-shaped  bodies,  which  ex- 
cited their  curiosity,  and  later  that  of  the  investigating  medical  world. 
No  one  guessed  at  their  true  nature  for  a  long  time.  They  were 
look&d  upon  as  crystals,  as  fibrin  formations,  as  curiosities  of  no 
etiological  importance,  and  having  no  connection  with  the  disease. 
Finally,  a  suspicion  began  to  develop  in  men's  minds  that  these 
microscopic,  structureless,  apparently  innocent,  rod-like  bodies  could 
not  be  so  constantly  joresent  in  a  disease  presenting  common  and  uni- 
versally recognized  phenomena  without  having  some  important  con- 
nection with  it.  This  suspicion  developed  into  a  certainty  and  was 
X)roven  to  be  thoroughly  justified  by  Davaine  in  1863,  although  it 
may  bo  said  that  the  pathogenic  history  of  bacillus  anthracis  and 
the  com])lf}te  differentiation  of  anthrax,  as  a  disease  nui  goieris,  from 
the  grou])  of  anthracoid  diseases,  was  not  effected  until  the  pulilica- 
ti(jn  of  the  masterly  work  of  Koch  in  1870.     Anthrax  enjoys  the  i)lace 
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of  honor  among  all  the  pestiferous  diseases,  because,  more  than  all 
others,  the  study  of  its  microorganism  has  opened  the  way  to  the 
investigation  of  parasitic  infectious  diseases.  The  great  size  of 
bacillus  anthracis,  in  comparison  with  the  majority  of  pathogenic 
microorganisms,  brought  it  within  the  range  of  the  microscopes  of 
the  times ;  the  ease  with  which  it  can  be  discovered,  cultivated,  and 
inoculated  successfull}"  in  experimental  animals  still  gives  to  anthrax 
and  its  bacillus  the  first  j)lace  in  the  interest  of  students  and  investi- 
gators. Convenient  as  this  microorganism  is  to  work  with,  much  as 
has  been  done  with  it,  there  remains  much  more  to  be  done.  The 
ex-host,  or  better,  pre-host,  life  of  bacillus  anthracis  still  awaits  in- 
vestigation. Notwithstanding  Hueppe  found  a  bacillus  morjoholog- 
ically  and  in  cultivations  identical  with  bacillus  anthracis,  the  actual 
discovery  of  that  germ  in  its  native  heath,  in  a  pathogenic  condition, 
awaits  confirmation.  Even  the  chemical  i)roc)ucts,  the  toxins,  by 
means  of  which  the  bacillus  produces  disease,  have  not  been  isolated 
as  definite  and  tangible  things,  with  which  direct  and  satisfactory 
experiments  can  be  made.  While  Ave  should  and  probably  do  know 
more  about  anthrax  than  any  other  germ  disease  of  which  the  parasite 
is  known,  still,  when  we  ask  ourselves.  What  do  we  know?  it  must  be 
admitted  that  we  know  ver^-  little  indeed  of  those  essentials  of  which 
it  is  necessary  to  know  so  much  in  order  to  understand  anthrax  and 
kindred  diseases. 

Bacillus  Anthracis. 

If  one  has  a  suspicion  or  knows  that  the  case  before  him  is  an- 
thrax, if  there  is  not  a  local  lesion,  as  is  frequently  the  case  in  man, 
and  desires  to  confirm  his  diagnosis,  all  that  is  necessary  is  to  draw 
a  few  drops  of  blood  either  from  the  local  lesion  or  a  vein  and  ex- 
amine it  microscopically,  or  introduce  it  under  the  skin  of  a  mouse, 
guinea-pig,  or  rabbit,  and  the  animal  will  generally  be  very  ill  within 
twenty -four  hours,  and  perish  between  that  time  and  forty-eight  hotirs 
or  three  days  from  the  date  of  the  inoculation.  Sometimes  when  we 
examine  the  blood  drawn  from  a  vein  of  the  patient  we  are  not  able 
to  discover  the  bacilli  after  most  careful  search,  as  they  are  often  very 
scarce  in  the  blood  until  just  before  the  death  of  the  patient,  but  the 
sickness  and  death  of  the  inoculated  animal  indicate  their  presence 
in  the  blood.  On  the  contrary,  when  the  blood  is  taken  from  a  local 
lesion  the  bacilli  are  present  in  goodly  number.  If  we  turn  now  to 
our  inoculated  animal  we  shall  find  an  abundance  of  bacilli  in  the 
blood,  the  pulp  of  the  spleen,  the  liver,  the  lungs,  the  kidneys,  and 
other  parts,  scarcely  one  part  being  free,  as  they  are  well  distributed 
in  the  blood-vessels. 
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It  is  not  necessary  liere  to  go  into  the  details  of  the  examina- 
tion and  cultivation  of  this  best  known  and  easiest  cultivated  of 
all  pathogenic  microorganisms.  For  that  the  reader  is  referred 
to  the  text-books  on  bacteriology.  Suffice  it  to  say,  bacillus  an- 
thracis  colors  easily  in  aqueous  solutions  of  all  the  aniline  dyes, 
the  best  for  a  practising  x)hysician  being  the  tubercle  bacillus  mixture 
of  one  per  cent,  fuchsin,  ten  per  cent,  commercial  alcohol,  and  ninety 
per  cent,  of  a  five-per-cent.  solution  of  carbolic  acid.  This  one  dye 
will  cover  all  needs,  so  far  as  coloring  bacilli  are  concerned.  The  an- 
thrax bacillus  will  not  stand  fading  out,  but  unlike  the  tubercle  bacil- 
lus it  has  morphological  characteristics  as  distinct  as  is  the  technical 
reaction  of  the  tubercle  bacillus,  by  which  it  is  so  surely  recognized. 
These  characteristics  are  the  size  of  bacillus  anthracis,  its  square 
chopi^ed-off  ends,  audits  immobility,  which  are  not  those  of  any  other 
pathogenic  bacillus  known.  The  bacilli  will  grow  in  or  on  any  of 
the  media  used  for  that  purpose  and  at  room  temperature.  While 
perfectly  safe,  like  venomous  snakes,  they  need  to  be  handled  with 
care,  and  one  must  use  the  utmost  precaution  not  to  prick  or  injure 
the  skin,  and  should  not  make  a  necroscopical  examination  nor  handle 
anthrax  material  with  fresh  abrasion?  of  the  epidermis  on  the  hands. 
For  the  phenomena  of  cultivation  the  reader  is  referred  to  the  text- 
books or  the  appropriate  volume  of  this  work. 

Constitutional  or  Internal  Causes. 

These  can  be  handled  briefly  as  they  consist  only  of  that  physio- 
logical chemism  natural  to  a  species  which  offers  suitable  soil  for 
the  biopathological  necessities  of  bacillus  anthracis.  The  suscepti- 
bility to  anthrax  is  very  widely  spread  among  the  domestic  and  wild 
herbivora,  Algiers  sheep,  for  reasons  unknown,  not  possessing  it. 
Of  fowls,  white  rats,  frogs,  and  such  things,  it  is  not  necessary 
to  sj^eak.  They  simply  form  curiosities  of  experimental  investiga- 
tion. As  a  rule  the  carnivora  are  more  or  less  immune  to  anthrax 
and  the  anthracoid  diseases.  This  fact  has  been  quite  prettily  illus- 
trated by  experiments.  If  dogs  or  rats  are  fed  on  a  strictly  carniv- 
orous diet  they  are  immune  to  any  ordinary  amounts  of  bacillus 
anthracis,  no  matter  how  virulent.  If,  on  the  other  hand,  we  turn 
such  animals  into  herbivora  and  feed  them  on  an  exclusive  vegetable 
diet,  they  gradually  acquire  a  varying  degree  of  susceptibility  to 
anthrax.  Can  anything  more  clearly  demonstrate  that  disposition  is 
nothing  more  nor  less  than  the  physiological  chemismus  of  the  organ- 
ism infested? 
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External  Causes. 


What  internal  causes  are  to  enclogenetic  diseases,  external  causes 
are  to  exogenetic.  In  other  words,  what  the  phj^siological  chemismus 
of  a  favorable  species  is  to  au  obligatory  parasite,  local  conditions, 
the  chemismus  and  physical  conditions  of  the  soil,  temperature,  and 
moisture  are  to  the  facultative  parasites.  How  long  it  is  going  to  be 
before  modern  scientific  investigation  awakens  to  this  fact  is  a  doubt- 
ful question.  While  in  endogenetic  diseases  external  causes  chiefly 
play  the  part  of  mere  transmitters  of  the  inficiens  from  healthy  to 
diseased  individuals,  or  serve  as  vehicles  for  the  temporary  i^rotec- 
tion  of  the  parasite,  in  exogenous  diseases  the  infested  locality  has 
the  same  relation  to  the  health}'  as  the  diseased  animal  in  endoge- 
netic ;  that  is,  it  is  the  locus  of  primary  origin,  the  seat  of  continuous 
danger.  The  question  of  contagion,  of  transmission  in  the  course  of 
the  disease,  is  an  entirely  different  matter  with  which  we  have  noth- 
ing to  do  at  present. 

To  make  it  still  more  plain :  In  exogenous  diseases  the  parasites 
are  permanent  inhabitants  of  suitable  terrestrial  localities,  but  "can," 
under  certain  conditions,  inhabit  the  animal  body ;  while  in  endogen 
ous  diseases  the  parasites  are  permanent  inhabitants  of  animals,  but 
may  exist  for  a  longer  or  shorter  period  outside  of  them.  There  is  this 
vast  difference  between  them :  While  exogenetic  parasites  retain  the 
facultj^  of  proliferating  in  the  infested  host,  the  obligator}^  I)arasites 
do  not  in  ex-host  conditions.  It  is  these  two  conditions  of  the  pri- 
mary origin  of  infection  which  classical  medicine  endeavored  to  ex- 
press in  its  axiom,  that  "  while  all  contagious  diseases  are  infectious, 
all  infectious  diseases  are  not  contagious."  Anthrax  in  either  its 
collective  or  individuated  sense  stood  for  that  class  of  infections  which 
classical  medicine  differentiated  as  "  not  contagious."  Nothing  could 
more  plainly  show  that  our  predecessors  had  primary  origin  and  not 
extension-transmission  in  mind  when  they  made  such  a  definite  differ- 
entiation. It  will  be  remembered  that  we  have  been  told  that  a 
"  marked  difference  must  be  made  between  ectogenous  (exogenous) 
infection,  in  which  the  bacteria  can  flourish  outside  of  the  body,  and 
endogenous  infection,  in  which  they  flourish  only  in  the  diseased 
body." 

As  stated  in  the  preceding  article  on  glanders,  the  point  in  dis- 
cussion is  the  value  of  that  word  "can."  Is  it  possible  that  any 
one  can  read  the  above  and  not  be  forced  to  the  conclusion  that  the 
"can  flourish  outside  of  the  body"  or  animal  host  means  that  that 
condition  must  be  looked  upon  as  the  unusual,  and  not  the  regular. 
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form  of  life  of  such  j)arasites?  Assuming  that  to  be  the  case,  what 
"  cau"  be  the  difference  between  exogenous  and  endogenous  para- 
sites? It  being  admitted  that  both  do  live  in  animals  and  both  do 
cause  disease,  and  that  both  do  live  in  ex-host  conditions,  what  can 
be  the  difference  between  them?  Both  forms  can  and  do  multiply 
and  rexjlenish  their  kind  in  the  animal  host ;  both  forms  can  be  trans- 
mitted, in  some  way,  from  diseased  to  healthy  hosts,  and  thus  the 
disease  is,  or  may  be,  continued  and  extended,  but  as  has  been  said 
and  must  be  oft  repeated,  both  cannot  multiply  and  replenish  their 
kind  under  ex-host  conditions.  That  is  a  critical  difference !  That 
is  the  only  difference  of  moment  between  an  obligatory  and  facultative 
parasite.  Why  thrash  this  same  old  straw  over  so  much?  Scarcely 
one  of  the  text-books  on  infectious  diseases  and  bacteriology  has  ever 
expressed  a  clear  and  definite  opinion  on  this  point ;  or  if  it  has,  it  is 
the  erroneous  one  that  facultative  parasitism  has  reference  to  ex- 
host  life,  but  as  the  microorganisms  referred  to  live  in  the  earth,  and 
not  at  its  cost  in  a  parasitic  sense,  how  can  the  word  facultative  be 
used  to  refer  to  the  ex-host  life?  Before  me  is  one  of  the  most  mod- 
ern text-books  on  bacteriology  and  infectious  diseases,  to  which 
most  teachers  would  refer  students  as  an  authority.  We  turn  to  it 
and  read  regarding  the  origin  of  anthrax,  that  "  as  every  outbreak  is 
the  result  of  the  introduction  into  the  system  of  the  bacilli,  the  ques- 
tion naturally  arises,  How  are  they  introduced  on  a  farm?  Where  do 
they  come  from?"  To  these  questions  in  regard  to  the  best  known  of 
all  microorganismal  diseases,  some  kind  of  a  positive  answer  should 
be  expected.  But  we  are  told  merely  that  "  the  bacteria  may  get  into 
the  soil  ( !)  and  may  remain  there  in  a  dormant  state  for  many  years," 
and  that  is  every  word  that  is  said  in  answer  to  the  questions  on  the 
origin  of  anthrax.  Origin  and  extension  are  not  identical  in  theory 
or  practice,  though  often  so  treated. 

Our  author  absolutely  ignores  his  own  question.  Where  did  they, 
the  bacilli,  come  from?  The  inference  is  from  a  diseased  animal, 
but  where  did  the  diseased  animal  get  them?  "From  a  diseased 
animal?"  It  may  have  become  infested  in  a  locality ;  whence  came 
the  bacilli  to  the  locality?  "  From  a  diseased  animal  again?"  Then 
if  both  diseased  animal  and  infested  locality  derive  the  infecting 
microorganism  from  a  diseased  animal,  what  is  the  difference  be- 
tween an  endogenous  and  an  exogenous  disease?  Does  it  rest  in  that 
little  yet  mighty  word  "can"?  True,  it  is  a  mighty  difference.  But 
if  the  outside  locality  is  sown  with  germs  by  a  diseased  animal,  and 
the  disease  can  also  be  maintained  in  indefinite  extension  if  conditions 
are  favorable  for  its  transmission  from  diseased  to  healthy  animals 
without  the  interjjolation  of  the  "  outside"  condition,  in  what  does  an 
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exogenetic  disease  differ  from  an  endogenetic?  Is  it  in  that  little  fact 
tliat  the  parasite  "can  live  outside  the  body"?  By  no  means.  It  is 
that  that  "outside"  is  the  natural  home  of  the  parasite,  where  it 
"multiplies  and  replenishes"  its  kind,  and  the  occasionally  infested 
animal  organism  is  the  foreign  country  into  which  the  parasite 
migrates  and  sojourns  for  a  while. 

One  of  the  most  difficult  things  to  demonstrate  satisfactorily  is 
that  which  should  be  self-evident  to  all.  To  make  exogenesis  and 
facultative  parasitism  as  plain  as  possible,  let  us  take  a  microorgan- 
ism over  which  there  can  be  no  dispute  as  to  its  ex-host  life ;  nor  of 
which  it  can  be  asserted  that  the  ground  is  necessarily  infested  by  or 
from  diseased  animals.  The  cxuestion  of  transmission  from  diseased 
to  healthy  animals  does  not  exist  in  any  direct  or  "  contagious"  sense. 
Nevertheless,  it  might  be  possible  to  keep  the  disease  extending  in- 
definitelj^  by  artificial  inoculation  from  diseased  to  healthy  animals. 
Is  then  tetanus  a  "  contagious  disease"?  Its  bacillus  can  live  ex-host, 
yet  we  do  not  hear  any  one  claiming  for  it  a  semi-obligatory  existence 
as  one  does  for  anthrax  and  many  other  bacilli.  Not  only  can  the 
bacillus  of  tetanus  live  outside  the  diseased  body,  but  that  is  its  gen- 
eral place  of  abode,  whereas  the  diseased  body  is  only  the  accidental 
and  rare  one.  Why  this  difference  between  bacillus  anthracis  and  tet- 
ani?  It  is  mostly  to  be  sought  in  the  fact  that  one  is  aerobic  and  the 
other  anaerobic.  The  one  can  easilj^  fix  itself,  develop  and  multii)ly, 
whereas  it  is  no  such  esLSj  matter  for  the  other  to  find  the  conditions 
suitable  to  its  existence.  Considering  that  the  exposure  to  the  bacil- 
lus of  tetanus  is  almost  constant  in  comparison  to  that  to  the  bacil- 
lus anthracis,  it  would  be  interesting,  if  not  valuable,  to  know  why 
infection  is  so  infrequent.  The  absolute  necessity  of  some  clearly 
defined  use  of  language  and  of  dropping  the  word  contagious  entirely 
from  use,  is  to  be  found  in  the  recent  literature  of  Asiatic  cholera,  a 
disease  unequivocally  without  contagiousness,  and  an  exogenous  dis- 
ease of  the  most  marked  type  caused  by  a  decidedly  facultative  para- 
site. Notwithstanding  all  this,  the  books  are  full  of  the  contagious- 
ness of  Asiatic  cholera. 

The  memory  of  the  late  outbreak  in  Hamburg  is  still  quite  fresh 
in  mind.  It  is  noted  for  the  striking  exemption  from  "  contagion"  of 
those  most  exposed  (that  is,  in  the  thick  of  the  battle),  the  physicians, 
nurses,  and  official  hygienic  corps,  not  one  of  whom  died,  and  scarcely 
one  was  at  all  ill  of  cholera ;  and  this  in  an  outbreak  with  some  twenty 
thousand  cases  and  ten  thousand  deaths.  To  be  sure,  the  ex-host  life 
of  the  comma  bacillus  has  not  been  proven,  but  does  any  one  doubt 
that  this  microorganism  finds  its  general  habitat  in  the  soil  of  suit- 
able localities  and  is  exceptional  in  man? 
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There  is  a  law  of  parasitic  pathogenesis  in  relation  to  infectious 
diseases  which  requires  most  diligent  investigation  to  demonstrate  it 
to  the  people  as  well  as  the  profession.  It  is  this :  Saprophytic  germs 
once  harmless  and  living  as  natural  inhabitants  of  a  virgin  soil  fre- 
quently become  pathogenic  when  that  soil  has  been  saturated  for 
years,  or  to  a  sufficient  amount,  with  the  excretions  of  animal  life, 
and,  primarily,  in  that  species  of  animal  life  which  has  polluted  the 
soil.  Such  diseases  might  be  called  the  penalties  of  ignorance  in  the 
process  of  civilization. 

Nothing  more  fully  illustrates  this  than  some  of  the  infectious 
diseases  of  our  domestic  animals,  particularly  the  horse.  The  so- 
called  spinal  meningitis  of  the  horse  is  a  "  new  disease, "  which  grows 
less  and  less  frequent  the  farther  we  go  west  and  the  more  recent  the 
settlement  of  the  country.  Again,  there  are  diseases  of  locality-,  in 
the  sense  of  primary  origin,  just  as  much  as  there  are  diseases  of 
species.  Asiatic  cholera,  anthrax,  tetanus,  yellow  fever,  typhoid 
fever,  and  diphtheria  are  diseases  of  locality,  just  as  measles,  mumps, 
scarlet  fever,  syphilis,  glanders,  infectious  pleuropneumonia,  and 
rabies  are  primarily  diseases  of  species. 

The  majority  if  not  all  of  the  facultative  germ  parasites  are  sapro- 
phytic. They  live  in  and  take  jjart  in  the  processes  of  decaying 
vegetable  matter.  Some  of  these  microorganisms  are  pathogenic  in 
animals  in  exactly  the  condition  they  are  in  their  outside  home  with- 
out the  aid  of  any  j)olluting  excreta  of  animal  origin  in  the  soil. 
Tetanus  is  surely  an  example  of  this  primitive  natural  pathogenetic 
energy  in  a  microorganism.  Many  aboriginal  people,  such  as  those 
of  the  Solomon  and  other  islands,  who  use  poisoned  arrows  in  war 
or  chase,  charge  these  arrows  with  dirt  containing  the  tetanus  germs, 
the  dirt  being  the  ordinary  abiding  place  of  these  microorganisms. 
Another  point  is  that  the  manure  of  horses  that  are  perfectly  well 
often  contains  the  tetanus  bacilli.  From  whence  do  the  horses  get 
them — from  other  horses?  Here  is  a  point  which  tetanus  shares  in 
common  with  anthrax  and  all  facultative  microorganisms.  The  horse 
and  other  animals  may  take  the  microorganism  into  itself  with  food 
or  water,  and,  whether  disease  is  caused  or  not,  again  give  up  the 
germ  to  its  native  soil,  thus  fulfilling  the  law,  "  from  the  ground  didst 
thou  come;  unto  the  ground  shalt  thou  return."  The  only  reason 
the  tetanus  germ  does  not  cause  disease  when  taken  in  with  food  is 
that  the  conditions  are  not  suitable.  It  is  sufficiently  pathogenic 
under  favorable  intra-host  conditions,  as  numerous  experiments  with 
such  materials  have  shown.  Wherein,  then,  lies  the  difference  be- 
tween the  bacillus  of  tetanus  and  that  of  anthrax?  Do  they  not  both 
deport  themselves  exactly  alike?    Are  they  not  both  saprophytes 
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wliicli  can  become  patliogenic  under  favorable  conditions?  Do  they 
not  both  live  out  most  of  their  lives  in  the  soil?  What  grounds  are 
there  then  for  inferring  that  they  are  parasitic  most  of  the  time,  as 
all  the  authorities  either  actually  do,  or  tend  to  teach,  as  if  the  life 
"  outside  the  body"  was  the  rare  condition,  and  the  faculty  of  living 
ex-host,  something  the  microorganisms  "can"  assume  at  pleasure? 
If  so,  then  the  term  "  facultative  parasites"  is  erroneous,  unless  the 
earth  be  considered  a  host,  at  the  expense  of  which  the  microorgan- 
ism lives.  Then  all  is  parasitic.  But  it  is  not  in  this  sense  that 
l^arasitism  is  considered. 

Another  fact  in  the  life  history  of  tetanus  and  anthrax  is  appar- 
ently this:  The  naturally  pathogenic  saprophytes  that  live  and 
thrive  amidst  decaying  vegetation  are  generally  virulently  i)atho- 
genic  in  herbivora,  in  omuivora  somewhat,  and  in  carnivora  only 
slightly  so,  or  not  at  all.  On  the  other  hand,  the  "  civilized"  sapro- 
phytes seem  to  owe  their  j^athogeneity  to  animal  pollution  of  the  soil 
and  are  more  directly-  pathogenic  in  the  pollutiug  species,  as  previ- 
ously remarked.  If  this  has  more  value  than  a  mere  hypothesis, 
yellow  fever  and  Asiatic  cholera,  like  typhoid  fever,  must  be  classed 
as  "  civilized  saprophytes,"  which  may  or  may  not  be  naturally  patho- 
genic according  to  the  amount  of  animal  pollution  in  the  soil,  while 
such  microorganisms  as  tetanus  or  anthrax  may  or  may  not  be  i)ath- 
ogenic,  according  to  the  concentration  of  the  chemical  constituents  of 
decayed  vegetable  life  in  the  soil  of  their  native  heaths. 

Anthkax  not  Malarial. 

It  was  the  oi)iniou  of  mauj'  of  the  ablest  observers  prior  to  the 
natal  day  of  the  bacterial  age  that  anthrax  was  a  malarial  disease,  a 
"malarial  neurosis"  to  speak  with  Heusinger;  hence  we  read  much 
of  anthrax  malaria  and  the  miasma  of  anthrax.  The  same  terms  and 
ideas  pervade  man}-  modern  books,  more  especially  those  of  a  practi- 
cal nature.  Applied  to  anthrax  they  are  meaningless.  The  use  of 
the  word  malaria,  or  miasma,  in  the  historical  sense,  simply  implied 
the  local  production  of  a  poison  iJoUutiug  the  air.  A  miasma  must 
be  gaseous.  It  was  not  something  suspended  in  the  air,  but  a  some- 
thing which  was  an  inseparable  part  of  the  air.  In  that  sense  we  can 
still  speak  of  a  ijoisonous  miasma.  A  miasma  has  none  of  the  char- 
acteristics of  a  germ  inficiens.  It  is  something  produced,  but  not 
something  which  can  reproduce  itself  ad  infnitum.  Hence  the  much 
vaunted  "anthrax  jjoison"  which  impregnated  soil  and  atmosphere 
was  simply  like  all  other  myths,  an  hypothesis  of  ignorance,  for  no 
poison  can  reproduce  itself.     As  shown  in  the  article  on  glanders, 
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the  mythical  volatile  malaria  of  pre-bacterial  clays  has  finally 
acquired  a  fixed  nature,  and  a  malarial  disease  is  now  one,  the 
cause  of  which  lives  in  a  locality,  infests  suscej)tible  forms  of  ani- 
mal life  lohen  there,  but  the  infested  animals  cannot  directly  or 
indirectly  transmit  the  disease  to  other  animals,  and  though  they 
may  be  still  diseased  and  leave  the  primary  malarial  centre,  still 
they  cannot  transmit  the  pathogenic  ens  to  any  new  localit3\  In 
other  words,  malarial  infection  is  fixed  both  in  locality  and  the 
infested  individual.  How  different  it  is  with  anthrax!  The  only 
thing  it  has  in  common  with  a  malarial  disease  is  in  locus  of  pri- 
mary origin.  It  is  local  in  origin.  On  the  other  hand,  the  dis- 
eased individual  is  a  source  of  possible  danger  to  others  while  living ; 
and  when  dead,  the  disease  can  be  transmitted  from  it  to  other  indi- 
viduals, and  the  diseased  individual  may  be  the  means  of  extending 
the  disease  to  secondary  localities. 

Anthrax  a  Local  Disease, 

That  anthrax  is  invariably  a  locality  disease  has  been  indicated 
above.  So  much  is  universally  accepted.  No  matter  how  widespread 
an  outbreak  may  api^ear,  an  analytical  study  of  its  nature  will  reveal 
the  fact  that  in  no  case  is  it  an  epizootic,  but  rather  an  apparent  epi- 
zootic made  uj)  of  individual  enzootic  eruptions.  The  inost  extended 
outbreaks  illustrate  this  fact  the  most  clearly.  The  most  malignant 
and  dreaded  centres  of  disease  may  be  in  the  midst  of  an  entirely  un- 
affected country,  an  oasis  of  death  and  destruction  in  the  midst  of  a 
garden  of  health  and  prosperity.  Such  pestiferous  centres  have  been 
known  almost  as  long  as  the  localities  have  had  a  history,  and  are 
known  as  "anthrax  districts."  Whether  or  not  there  are  many  such 
in  this  country  we  do  not  definitel}^  know.  The  government  takes  no 
means  to  find  out.  That  they  exist  in  Europe  is  well  known.  In 
this  connection  comes  up  a  most  interesting  question :  If  the  bacillus 
of  anthrax  is  only  one  that  can  live  outside  the  body  of  the  dis- 
eased, and  the  disease  is  only  spread  by  the  diseased  animal,  how 
did  the  first  animal  become  diseased,  and  how  is  it  the  disease  got  to 
this  country  when  its  nature  is  such  that  no  animal  could  live  to  bring 
it  across  the  waters?  There  are  districts  in  which  anthrax  prevails 
in  the  valley  of  the  Mississippi,  and  in  all  our  Western  prairie  States. 
I  have  seen  isolated  outbreaks  ("sporadic,"  they  call  them)  in  Ne- 
braska, in  which  "the  oldest  inhabitant"  had  no  idea  of  anything 
having  died  in  the  vicinity  and  been  buried,  but  of  course  they  can- 
not say  that  buffaloes  had  not  perished  there  in  previous  years.  If 
so,  from  whence  did  those  animals  ac(|uiro  tlio  bacilli? 
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The  regular,  historical,  "chronic  anthrax  districts,"  which  extend 
to  a  time  beyond  that  to  which  the  memory  of  man  runneth,  are  gen- 
erally marked  by  a  very  profuse  vegetation,  with  which  is  naturally 
connected  a  generous  amount  of  moisture  in  comparison  with  the  sur- 
rounding country.  The  general  description  in  the  books,  that  land 
must  necessarily  be  boggy  and  the  vegetation  something  tropical  in 
its  profuse  luxuriance,  is  liable  to  be  misleading  to  those  who  have  not 
had  considerable  personal  experience.  The  description  must  be  taken 
invariably  as  comparative  in  relation  to  surroundings.  In  point  of 
fact,  it  never  means  bogs  or  places  continually  moist  to  the  surface. 
There  is  no  anthrax  in  such.  One  necessity  to  anthrax  is  the  con- 
dition of  drying  out  and  jet  retaining  moisture  in  comparison  to  sur- 
roundings. If  in  place  of  "  bogs"  our  authorities  would  say  places 
liable  to  be  flooded  but  drying  out  to  a  considerable  degree  in  sum- 
mer, and  often  exposed  to  the  full  action  of  the  summer's  sun  and 
protected  from  cooling  winds,  they  would  describe  an  ideal  "  anthrax 
centre."  In  our  prairie  States,  some  of  the  most  marked  centres 
are  "  cups"  in  the  high  prairie-lands,  which  are  more  or  less  full  of 
stagnant  water  from  the  spring  rains,  while  the  surrounding  prairie 
is  generally  parched  and  dry  in  August  and  September.  The  onlj^ 
green  verdure  is  frequently  the  grass  about  these  cups,  and  it  is  among 
the  roots  of  this  grass  that  the  bacilli  live.  It  must  be  remembered 
that  bacilli  are  not  found  very  deep  in  the  soil,  there  being  nothing 
there  for  them  to  live  on.  One  of  the  most  malignant  anthrax  cen- 
tres in  the  world  is  the  top  of  a  very  high  hill,  often  called  a  moun- 
tain, which  no  one  who  did  not  know  it  would  ever  suspect  it  of  having 
been  "  sure  death"  to  cattle  for  years  as  soon  as  the  summer  heat  had 
dried  it  out  sufficiently  in  August.  When  the  sides  of  this  and  the 
surrounding  hills,  as  well  as  much  of  the  valley  land,  is  dry  and  the 
grass  hard  and  poor,  this  hill  top  strikes  the  eye  from  the  distance  as 
a  beautiful  dome  of  green  velvety  verdure.  A  careful  study  of  the 
topographical  geology  of  this  hill  top  reveals  a  regular  basin,  the 
base  of  which  is  hard,  impervious  rock,  the  cavity  being  filled  with 
the  finest  and  richest  of  loam,  the  accumulation  of  ages.  In  the 
spring  this  basin  fills  with  water,  the  surplus  running  out  at  lower 
places  as  small  streams  down  the  sides,  which  has  led  the  people  to 
assume  the  existence  of  springs.  None  such  exist.  With  the  cessa- 
tion of  the  spring  rains  the  overflow  of  water  ceases,  and  as  the  sun 
comes  farther  north  the  surface  dries  and  the  grass  begins  to  grow. 
In  August  the  ground  has  become  hot  enough  for  active  development 
of  the  bacilli ;  then  woe  betide  the  bovine  that  is  unfortunate  enough 
to  break  through  the  fence  enclosing  this  beautiful  yet  pestiferous 
peak.     There  is  no  question  that  to  cut  down  and  into  the  stony  sides 
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of  the  basin  beneath  the  level  of  its  deepest  point  would  give  such 
drainage  as  to  make  an  end  of  it  as  an  anthrax  centre  in  a  very  few 
years.  Similar  localities  are  also  the  seat  of  an  anthracoid  disease 
once  embraced  in  the  anthrax  group,  emphysema  infectiosum,  or  black 
leg.  What  experience  the  writer  has  had  with  these  diseases  has  been 
almost  entirely  in  such  localities  as  those  just  described ;  that  is,  in 
moist  places  in  high  lands,  and  only  once  in  land  that  was  subject  to 
spring  overflow ;  never  in  bogs  or  swamp-like  lands,  where  the  water 
invariably  approached  the  surface.  How  did  anthrax  get  to  such  a 
place  as  the  top  of  the  hill  described?  In  that  case  it  seems  as  if  it 
must  have  been  due  to  an  animal  infested  elsewhere  (the  whole  region 
of  the  lower  Alps  is  replete  in  anthrax  and  black-leg  centres,  though 
becoming  less  with  cultivation  and  drainage),  which  must  have 
worked  its  way  up  there  and  died  in  times  past  and  left  the  seeds  of 
death  for  future  generations  of  cattle. 

The  conditions  essential  to  an  anthrax  centre  are :  (1)  Bacillus  an- 
thracis ;  (2)  a  rich  soil  with  a  sujB&ciency  of  moisture ;  (3)  profuse  vege- 
tation and  rapid  decay  of  the  same ;  (4)  a  suitable  temperature  of  the 
soil. 

If  it  is  true  of  the  animal  "no  bacillus,  no  disease,"  it  is  equally 
true  of  the  soil  in  regard  to  anthrax.  If  it  is  true  of  the  animal,  no 
infection  unless  it  offers  a  suitable  feeding-ground  to  the  microorgan- 
ism, it  is  equally  true  of  the  soil  that  unless  it  supplies  suitable 
chemical  and  i^hysical  conditions  the  germ  cannot  live  in  it,  or  if  it 
lives,  it  is  not  pathogenic. 

In  looking  over  the  literature  of  this  subject,  one  will  find  that 
many  modern  books  have  continued  the  erroneous  language  of  an 
earlier  date,  when  men  knew  there  was  something  in  the  soil  of  a 
locality,  something  deadly,  but  what  they  knew  not,  so  they  called  it 
a  poison  and  spoke  of  "  anthrax  poison."  A  sharp  line  must  be  drawn 
between  the  bacillus  per  se  and  its  product.  The  bacillus  or  its  spore 
may  be  and  must  be  in  certain  localities  all  the  year  round,  and  yet 
for  the  major  part  of  the  time  the  locality  is  perfectly  safe.  The 
Xjoison  producer  is  in  the  soil,  but  it  certainly  produces  no  poison 
that  is  deadly  to  animals  grazing  on  it  at  this  time.  It  is  only  when 
it  multiplies  and  the  roots  of  the  herbage  are  surrounded  by  the  germs 
that  grazing  animals  either  take  them  into  it  with  the  food,  or  they 
gain  access  to  slight  abrasions  of  the  skin,  which  would  seem  to  be 
the  most  common  mode  of  invasion. 

It  in  also  possible  that  a  certain  microorganism  can  pervade  the 
soil  of  a  locality  and  l)e  ])athogenic  to  animals  grazing  on  that  local- 
ity rjiily  when  its  surface  soil  offers  certain  specific  chemical  con- 
diti(;iiH  for  the  micr(jorganisms  to  live  in.     If  the  virulence  of  micro- 
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organisms  can  be  mitigated  or  removed,  or  lost  in- certain  methods 
of  cultivation  in  the  laboratory ;  if  certain  varieties  lose  in  virulence, 
or  gain  it,  in  certain  animals,  is  it  not  only  a  rational  but  a  necessary 
assumption  to  supjjose  the  same  things  occur  in  the  es-host  life  of 
facultative  parasites?  Practical  observation  is  all  on  that  side  of  the 
question.  It  is  a  fundamental  experience  that  the  local  eruption  of 
anthrax  is  inseparably  connected  with  the  highest  temperature  of 
summer,  and  occurs  only  after  the  surface  soil  has  become  thorough- 
ly warmed,  and  that  a  certain  degree  of  moisture  is  necessary.  Too 
much  water  is  just  as  much  against  the  pathogenic  develojjment  of 
the  bacilli  and  spores  as  too  little.  August  and  September  are  the 
favorite  months  for  the  virulent  development  of  the  bacillus  of  an- 
thrax and  that  of  its  colleague,  the  bacillus  of  infectious  emphysema 
or  black  leg. 

The  question  has  been  lately  asked,  though  answered  only  in  one 
way:  Is  it  uecessarj^  that  a  soil  be  impregnated  with  bacillus  auT 
thracis,  or  is  it  also  able  to  generate  the  microorganism  sjiontane- 
ously  ? 

Spontaneous  generation  is  pure  nihilism  and  out  of  date.  Re- 
garding the  soil  being  impregnated  with  the  bacilli,  the  question  is 
badly  put— unless  we  interpret  it:  Are  the  bacilli,  like  seed,  sown  in 
the  soil?  This  is  a  comprehensive  question.  It  has  been  touched  once 
or  twice  as  the  swallow  flits  over  the  surface  of  a  mill  pond.  It  em- 
braces questions  that  cannot  be  answered,  such  as  the  origin  of  micro- 
organisms, and  exactly  how  it  is  that  but  an  infinitesimal  fraction  of 
the  various  species  is  pathogenic  in  animal  life.  One  thing  is  safe 
to  assume,  and  that  is  that  the  earth  and  water  in  some  such  form  as 
at  i^resent  must  have  anticipated  the  development  of  all  life,  includ- 
ing microorganismal  or  bacterial,  as  the  very  earliest  of  all  repre- 
sentative forms.  Such  simple  organisms  do  not  give  grounds  for 
assuming  much  change  in  their  manner  of  life  since  their  first  de- 
velopment. Therefore,  it  is  j)robably  true  that  the  earth,  the  soil, 
became  "  imi)regnated, "  but  that  does  not  mean  by  an  act  of  any 
other  form  of  life  than  the  microorganisms  themselves.  There  is 
much  evidence  of  a  circumstantial  nature  in  favor  of  such  "  original" 
impregnation  of  certain  localities  with  anthrax  bacilli.  May  it  not 
be  that  such  localities  more  or  less  truly  represent  the  conditions  pri- 
marily favorable  to  this  form  of  germ  life,  or  at  least  modifications  of 
those  primitive  conditions  to  which  the  bacilli  have  adapted  them- 
selves? We  have  no  evidence  against  the  assumption,  and  much  in 
favor  of  it,  that  anthrax  bacilli  find  in  such  "  native  heaths"  conditions 
favorable  to  their  pathogenetic  action  immediately  on  their  gaining 
access  to  suitable  hosts.     There  are  many  and  serious  objections  to 
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looking  upon  original  localities  as  simply  "intermediate  bearers"  of 
the  bacilli.  If  that  is  not  so,  as  it  must  be  admitted  it  is  not  in  secon- 
dary land-infection  from  diseased  animals,  then  the  animal  host  must 
have  preceded  both  the  earth  and  the  bacilli  in  the  order  of  evolution. 
There  is  no  way  out  of  that  dilemma,  except  the  other  horn.  It  must 
have  been  either  animal  life,  bacilli,  earth,  or  earth,  bacilli,  animal  life. 
It  makes  no  difference  what  the  course  of  events  may  be  at  present. 
It  is  vastly  different  in  regard  to  primitive  conditions. 

The  question  is.  How  much  or  to  what  degree  has  bacillus  au- 
thracis  become  an  obligatory -infectious  parasite?  Is  it  so  at  all? 
Those  who  say  that  exogenous  j)arasites  are  such  as  "can"  live  ex- 
host,  must  affirm  that  bacillus  anthracis  is  almost  exclusively  an 
obligatory  parasite,  which  "impregnates"  the  soil  only  when  sown 
there  by  a  diseased  animal  or  by  the  carcass  of  a  dead  one.  On 
the  other  hand,  there  are  anthrax  centres  in  Germany  so  carefully 
under  government  inspection  that  no  animal  has  died  on  them  for 
3'ears,  and  yet  when  the  season  comes  round  they  are  still  liable 
to  be  dangerous  to  grazing  animals.  It  has  kardly  been  claimed 
that  a  regularly  known  anthrax  centre  has  to  be  "re-salted"  each 
year  by  the  burial  of  a  diseased  animal,  in  order  to  keep  the  yield 
of  germs  up  to  the  demands  of  the  market.  That  secondary  centres 
can  be  made  is  well  known.  They  would  not  have  much  perma- 
nency were  not  the  soil  the  germs'  natural  home.  In  one  of  our 
prosperous  Western  cities,  on  the  banks  of  a  large  stream,  the  town 
cows  began  to  die  in  rather  an  alarming  manner  some  years  since — 
one  to-day,  another  to-morrow,  then  several  at  about  the  same  time, 
then  a  lapse  of  some  days.  In  this  way  a  goodly  number  died.  The 
local  authorities  guessed  and  guessed  and  guessed  wrongly.  On 
being  sent  for,  the  bacteriopathologist  of  another  State  at  once  found 
it  was  only  the  cows  of  one  quarter  of  the  city  that  had  been  attacked, 
and  that,  dividing  the  city  into  almost  equal  quarters,  the  cows  of  each 
quarter  went  out  to  the  grazing  grounds  by  a  sfjecial  path  and  came 
back  by  the  same.  It  was  in  August  and  correspondingly  hot  and 
very  dry.  On  following  the  path  taken  by  the  cows  of  the  afflicted 
section,  it  was  found  that,  instead  of  going  out  on  to  the  dry  dusty 
prairie  as  did  the  rest  of  the  cows,  these  cattle  turned  aside  from  the 
regular  path  and  went  between  two  bluffs  and  by  a  narrow  path  down 
on  to  the  banks  of  the  river,  where  was  a  splendid  i^iece  of  flat  graz- 
ing-ground,  with  an  abundant  supply  of  water  in  the  subsoil.  This 
place  was  covered  with  mounds,  and  on  inquiry  it  was  found  to  l)e 
the  burial-i)laco  for  all  dead  animals.  Putting  uj)  bars  before  the 
path  between  the  bluffs  put  an  end  to  tlie  outl)roak.  The  disease 
was  anthrax.     The  diagnosis  was  )na(le  ore  a  sick  animal  was  seen  or 
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examined.  Tlie  bacilli  were  found  in  the  manure  of  the  first  sick 
animal  at  a  time  they  could  not  be  found  in  a  microscopical  examina- 
tion of  the  blood,  though  they  appeared  later.  Such  a  place  as  that 
is  liable  to  become  a  permanent  anthrax  centre.  On  the  contrary,  if 
an  animal  dies  of  anthrax  on  or  is  buried  in  high  dry  ground,  with  a 
gravelly  subsoil,  though  there  might  be  danger  for  a  time,  it  would 
not  continue;  there  would  not  be  constancy  enough  in  the  degree 
of  moisture,  and  the  frequent  changes  in  moisture  owing  to  rains 
and  dry  spells  would  be  disadvantageous  even  to  the  spore-bearing 
bacillus  anthracis.  It  would  i)erish  in  a  few  years  from  natural 
causes.  Constancy  of  condition  is  essential  even  to  spores  retaining 
their  vitality.  Nothing  is  more  opposed  to  it,  so  far  as  natural 
changes  are  concerned,  than  repeated  changes  from  wet  to  dry  of  an 
excessive  degree  and  considerable  extent.  From  1876  to  1893  the 
writer  had  some  spores  of  a  culture  of  bacillus  anthracis  dried  on 
ligature  silk  and  kept  in  an  ordiuarj^  test  tube  plugged  with  cotton. 
They  had  been  subject  to  no  other  changes  than  those  of  temperature 
in  an  ordinary  workroom  throughout  the  year.  During  these  seven- 
teen years  the  threads  were  tested  several  times  by  placing  a  small  piece 
of  the  silk  under  the  skin  of  a  rabbit,  each  time  with  a  fatal  result, 
cultures  of  bacillus  anthracis  being  made  from  the  rabbit's  blood  and 
organs.  The  last  test  was  in  1893.  With  a  spore-bearing  bacillus 
like  that  of  anthrax  there  is  no  reason  to  doubt  the  existence  of 
permanently  infected  districts  without  the  necessity  of  recharging 
through  the  agency  of  deceased  animals.  The  life  of  bacillus  an- 
thracis is  still  predominantly  ex-host,  and  only  accidentally  is  it  a 
facultative  parasite.  Continued  transmission  from  animal  to  animal 
to  any  i)rotracted  degree  seldom  if  ever  occurs.  Except  where  the 
animal  dies  on  the  "anthrax  centre,"  which  is  rare  in  civilized  coun- 
tries, or  is  there  buried,  most  of  the  recharging  of  such  centres 
must  be  from  one  or  two  diseased  animals  through  their  manure. 
In  general  the  animals  are  driven  from  such  centres  ere  they  die, 
and  no  more  are  allowed  to  graze  there  that  season.  It  is  also  a 
fact  that  the  most  noted  centres  can  be  safely  grazed  on,  in  the  tem- 
perate zones,  up  to  and  considerably  into  July  with  absolute  safety, 
while  from  the  middle  of  July  to  October  they  are  often  dangerous. 
So  well  is  this  phenomenon  recognized  in  the  Bavarian  Alps  and  Switz- 
erland that  the  people  know  almost  to  a  day  how  long  they  dare  let 
cattle  graze  on  the  anthrax  districts  before  they  must  remove  them. 
Neglect  of  this  experience  has  often  been  followed  by  the  loss  of  valu- 
able cattle.  No  flood  but  a  sufficiency  of  moisture  in  the  soil  plus 
the  extreme  of  summer  heat  are  among  the  most  essential  factors  to 
the  rapid  proliferation  of  bacillus  anthracis,  if  present.     The  moist- 
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ure  can  be  maintained  in  one  of  two  ways :  either  the  locality  repre- 
sents the  flat  shores  of  a  stream,  the  waters  of  which  have  fallen 
sufficiently  during  the  summer ;  or  the  locality  is  low  in  comparison 
to  its  immediate  surroundings  and  has  a  clay  subsoil  impervious  to 
water  and  hence  no  drainage,  or  it  may  be  a  ston}'  basin  as  previ- 
ously described.  Saprophytic  germs,  like  the  vegetation  they  thrive 
among,  require  a  certain  amount  of  moisture  to  develop;  otherwise 
the  vegetation  would  not  grow  and  decay  fast  enough  to  answer  the 
demands  of  the  microorganisms.  Not  the  microorganisms  in  the 
first  instance,  but  the  effects  of  the  struggle  for  existence  in  the 
rapidly  growing  vegetation,  is  the  condition  essential  to  their  sapro- 
phytic life,  and  in  many  cases — if  not  all — to  their  pathogenic  prop- 
erty in  animal  life. 

As  intimated  previously,  neither  bacillus  anthracis  nor  any  other 
saprophytic  microorganism  multiplies  and  replenishes  the  earth  for 
any  length  of  time  if  that  earth  be  sandy,  rocky,  or  dry.  The  par- 
able of  the  seed  falling  on  stony  ground  is  as  applicable  to  micro- 
organisms as  any  other  seed.  The  richest  alluvium  is  none  too  good 
for  the  saprophytes.  Very  jjathogenic  saprophytes  may  and  prob- 
ably do  lose  in  virulence  in  dry,  well-drained  soils;  they  may  con- 
tinue to  live  as  dormant  spores,  but  fail  to  multiply  vmder  the  same 
conditions.  Some  of  the  factors  at  work  under  such  conditions  must 
be  that  the  vegetation  is  not  so  profuse  and  does  not  crowd  so  hard,  the 
struggle  is  less  severe,  death  of  the  vegetation  and  decay  take  place 
in  no  such  degree  in  a  dry  soil ;  the  germs  must  therefore  lack  both 
food  and  the  necessary  conditions  to  rapid  development,  or  the  lack 
of  moisture  may  prevent  certain  forms  of  d-ecomposition,  the  results 
of  which  are  essential  food  to  germ  pathogenesis.  If  the  subsoil  is 
porous  and  the  rainfall  heavy,  even  though  the  temperature  may  be 
conformable,  is  it  not  supposable  that  the  chemical  products  of  vege- 
tation decomposition  may  be  so  rapidly  washed  away  as  to  be  insuffi- 
cient to  the  pathogenic  state  of  the  germs?  If  the  subsoil  is  impervi- 
ous the  water  accumulates  so  fast  as  to  dilute  these  products  so  much 
that  the  same  effect  takes  place  and  the  germs  are  harmless,  while 
they  may  develop  ral:>idl3^  It  is  well  known  that  in  seasons  of  ex- 
treme and  protracted  drought,  as  well  as  in  seasons  of  long  and  pro- 
tracted rains  with  complete  saturation  of  the  soil,  very  noted  anthrax 
districts  can  jje  grazed  upon  with  safety,  which  contradicts  the  "  bog" 
theory  for  such  districts.  It  is  when  they  are  most  decidedly  boggy 
that  they  are  the  safest.  On  the  contrary,  with  the  ordinary  cessa- 
tion of  the  rainfall  as  the  hot  months  ai)proacli,  and  the  evaporation 
of  the  moisture  in  the  soil,  a  profuse  development  and  decomposition 
of  the  vegetation  take  })lace  with  a  rapid  midti])lication  of  bacilli  of 


428  BlLLmaS— ANTHHAX. 

an  ultra  degree  of  malignancy  to  animals  grazing  on  such  places. 
If  this  is  not  all  in  favor  of  an  exogenous  life  and  facultative  parasit- 
ism of  a  most  temporary  nature,  it  would  be  hard  to  find  more  favor- 
able evidence. 

Transmissibility  op  Anthrax. 

Is  anthrax  contagious  or  not  contagious?  The  misuse  of  the  word 
contagious  cannot  be  better  illustrated  than  in  the  following :  "  The 
chief  source  of  anthrax  is  contagion.  This,  however,  is  seldom  direct. 
Consequently  anthrax  is  not  contagious  like  smallpox.  The  specific 
poison  of  anthrax  is  transmissible  in  a  high  degree.  Anthrax  is  not 
contagious  in  the  ordinary  sense,  since  an  immediate  contagion  from 
animal  to  animal  has  hardly  been  proven.  It  is,  however,  in  a  high 
degree  transmissible.  The  anthrax  poison  may  be  preserved  for  a 
long  time  and  transported  by  numerous  immediate  objects.  The 
poison,  which  although  a  fixed  one,  is  also  diffused  through  the  air, 
most  often  enters  the  body  through  the  lungs,  but  perhaps  it  also  gets 
in  with  the  food  and  drink. " 

If  anthrax  is  not  contagious  like  smallpox  then  anthrax  is  not  con- 
tagious at  all.  An  anthrax  diseased  individual  is  not  necessarily  an 
iota  more  dangerous  to  the  healthy  as  an  individual  than  one  diseased 
with  tetanus,  or  a  perfectly  healthy  one.  The  absolute  incorrectness 
of  using  the  word  contagious  in  the  sense  of  transmissibility  and  not  in 
its  classical  sense  of  primary  origin  could  not  be  made  more  apparent. 
Anthrax  is  spread  by  an  inficieus,  a  living  entity,  but  not  by  any 
direct  act  of,  or  directly  from,  the  diseased.  Some  persons  are  fright- 
ened to  death  at  the  very  name  of  a  bacterium,  but  men  of  sense  are 
not.  Personally,  the  writer  has  never  given  a  thought  to  the  danger- 
ous nature  of  the  disease  an  individual  died  of,  though  his  life  has 
been  spent  in  the  study  of  infections.  With  no  wounds  on  one's 
hands  there  is  no  more  danger  of  making  an  autopsy  on  a  case  of 
anthrax  than  in  cutting  up  a  "beef  critter."  On  the  other  hand,  the 
body  of  the  anthrax  diseased  animal  is  a  storage  battery  of  disease 
and  death  if  not  handled  carefully.  The  few  statistics  from  Massa- 
chusetts and  the  city  of  New  York,  previously  given  (see  p.  400),  show 
anthrax  to  be  infinitely  more  dangerous  to  mau  than  glanders,  and 
probably  than  any  other  disease  of  our  domestic  animals  to  which 
man  is  exposed.  While  the  blood  is  often  (apparently)  micro- 
scox)ically  free  from  bacilli  until  towards  the  termination  of  the  dis- 
ease, it  is  still  a  most  dangerous  fluid.  While  it  is  said  the  bacilli  as 
rods  are  destroyed  in  the  stomach,  it  is  certain  spores  are  not,  and 
equally  certain  that  the  bacilli  can  be  found  in  the  faeces  of  every  an- 
thrax i)atieut,  no  matter  how  infected. 
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Anthrax  and  Glanders  Compared. 

Let  us  test  this  question  of  contagion  by  a  comparative  study  of 
these  two  diseases.  We  will  suppose  "  A"  to  be  a  farmer.  On  one  side 
of  his  stable  he  has  ten  horses,  on  the  other  ten  cows.  On  a  morning 
in  August  his  herdsman  comes  to  him  and  says  one  of  the  cows  came  in 
sick  from  the  pasture  last  night.  A  little  later  the  groom  tells  him 
"  that  horse,  'Jerry, '  you  drove  over  to  Blanktown  some  time  since  does 
not  seem  well.  He  is  all  off  and  has  a  nasty  running  from  the  nose, 
and  several  of  the  other  horses  are  in  about  the  same  fix."  "  A"  sends 
for  a  veterinarian,  who  diagnoses  glanders  in  the  horses  and  anthrax 
in  the  cow.  He  says  to  "A,"  "Where  have  you  driven  lately?  Have 
you  put  up  any  one's  horse  of  late?"  In  other  words,  he  seeks  a  sick 
horse  as  the  cause  of  the  glanders.  He  says  the  other  horses  must 
have  caught  it  from  the  first  one,  and  could  he  trace  it  back  two 
thousand  years  it  would  be  an  uninterrupted  record  of  sick  horses, 
even  though  indirect  transmission  or  stable  infection  may  have  oc- 
curred in  many  cases.  The  sick  horse  caused  it  all.  Bacillus  mal- 
lei has  no  other  home.  It  "can"  live  for  a  short  time  in  stables, 
litter,  etc.,  but  it  cannot  thrive  and  multiply.  We  know  of  no  other 
liorae  for.  this  microorganism  than  the  sick  horse.  While  they  are 
talking  over  the  horse  business  the  herdsman  says,  "There  are  two 
more  cows  that  look  sick."  So  they  go  over  to  the  cows.  The  diag- 
nosis is  anthrax.  The  first  thing  our  veterinarian  says  is:  "Shut 
those  windows !  In  some  way  you  must  get  rid  of  those  flies,  or  pro- 
tect these  cows  from  being  stung.  A  fly  lighting  on  a  diseased  cow 
and  sucking  its  blood  and  then  on  a  healthy  one  can  transmit  the  dis- 
ease. Anthrax  is  far  more  easily  transmissible  than  glanders. "  Here 
is  contagiousness  enough,  and  yet  were  it  not  for  the  flies,  that  sick 
cow  could  remain  there  with  perfect  safety  to  the  other  cattle,  whereas 
the  glandered  horse  is  a  source  of  constant  danger  to  the  other  horses. 
But  the  veterinarian  does  not  ask :  "  Have  you  bought  sjij  new  cows 
lately,  or  where  have  you  driven?  but  where  are  these  cows  pastured? 
Did  you  lose  any  cows  within  a  few  years?  Where  are  they  buried? 
Have  you  any  moist  places  in  your  pastures?  Any  standing  water?" 
He  says:  "Fence  off  those  places;  drain  and  fill  them  in."  He  does 
not  have  to  wait  long  to  kill  the  diseased  cattle.  Nature  takes  care  of 
that.  He  kills  the  diseased  horses- and  orders  them  buried  with  no 
great  precautions,  and  is  i)erfectly  certain  there  Avill  l)e  no  more  dan- 
ger from  them.  Ho  feels  safe  that  a  good  cleaning  and  white-washing 
of  the  stalls  will  make  the  horse  stable  safe.  How  different  with  an- 
thrax !    Not  a  particle  of  manure  from  the  diseased  must  be  lost  sight- 
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of.  It  must  be  burned  up.  The  disinfection  of  the  place  where  the 
sick  cattle  stood  cannot  be  too  detailed  or  exact.  The  sick  animals,  if 
killed,  must  be  put  away,  so  that  not  a  drop  of  blood,  or  manure,  or 
urine,  can  fall  on  the  surface  of  the  ground  or  the  stable  floor.  The 
bodies  must  be  burned  to  a  crisp.  Every  particle  of  blood,  every  frag- 
ment of  an  organ,  if  undestroyed,  can  sow  the  seeds  of  disease  again  in 
the  soil.  In  other  words,  the  disease  came  from  the  ground;  to  prevent 
its  continuance  its  seed  must  not  again  gain  access  to  the  ground.  In 
glanders  the  seed  came  from  a  horse,  and  care  must  be  taken  it  does 
not  spread  to  fresh  ecxuine  soil.  Both  are  transmissible  by  inoculation 
from  the  diseased  to  the  healthy,  but  those  who  know  both  have  far 
less  fear  in  handling  a  case  of  glanders  than  one  of  anthrax.  There 
the  likeness  ends.  Glanders  is  a  contagious  disease.  It  originates  in 
and  extends  only  b}-  contact  with  a  diseased  horse.  Anthrax  is  iiot 
contagious  and  originates  only  in  certain  localities  and  under  certain 
conditions.  The  anthrax  diseased  animal  bears  the  same  relation  to 
a  suitable  soil  that  a  glanders  diseased  horse  does  to  a  well  horse. 
The  soil  is  the  home  nursery  for  bacillus  anthracis,  while  the  horse 
is  the  constant  home  of  the  bacillus  of  glanders.  In  anthrax  the  in- 
fected animal  is  a  temporary  intervener  for  the  transmission  of  the 
germ  from  locality  to  locality.  In  glanders  the  stream  is  continuous 
in  the  horse,  though  the  bacillus  may  stop  over  at  certain  stations 
under  certain  conditions  until  the  next  horse  comes  along.  If  the 
means  for  transmission  were  constantly  present  and  active,  anthrax 
could  be  carried  on  in  susceptible  animals  so  long  as  the  animals 
lasted,  but  the  original  infested  locality  would  probably  outlast  the 
cattle.  It  is  a  difference  with  a  difference,  but  a  mighty  big  one 
when  considered  in  the  onh^  true  sense  of  classification,  the  primary 
etiological  and  not  that  of  accidental  transmission. 

Ajnthrax  Centres. 

Summed  up,  the  source  of  anthrax  infection  may  be  stated  as  fol- 
lows :  Source  of  primary  location  and  general  development  of  the 
bacilli,  favorable  territorial  localities ;  source  of  primary  infection  and 
means  of  general  extension  either  to  other  animals  or  to  other  localities, 
the  grazing  herbivora  and  materials  derived  from  them,  sick  or  dead. 
A  further  means  of  extension  is  the  washing  of  flooded  streams  over 
places  where  the  bacilli  have  a  permanent  abode,  primary  anthrax 
centres,  or  where  diseased  animals  have  died  or  been  buried.  Sec- 
ondary anthrax  centres  are  caused  by  fragments  of  earth  containing  the 
germs  and  the  latter  being  washed  away  and  landed  at  favorable  local- 
ities along  the  course  where  other  centres  of  danger  may  be  pro- 
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duced.  Other  disijersors  of  the  disease  may  be  wild  animals  which 
feed  on  the  carcasses  of  animals  that  have  perished  from  anthrax, 
under  domestic  conditions  dogs,  and,  in  our  western  States,  wolves. 
Every  fragment  of  an  anthrax  diseased  animal  carried  away  from  it 
and  dropped  elsewhere  may  lead  to  the  develox)ment  of  a  centre  of 
danger  to  grazing  animals,  should  the  fragment  fall  in  soil  favorable 
to  the  development  of  the  bacilli.  The  permanency  of  such  a  sec- 
ondary or  tertiary  centre  of  invasion  will  depend  on  the  character  of 
the  soil.  Vegetables,  especially  roots  raised  on  soil  where  animals 
that  have  perished  from  anthrax  have  been  buried,  have  been  the 
cause  of  the  disease  at  most  unseasonable  times  (midwinter),  so  that 
every  other  disease  might  be  susi^ected  before  anthrax.  By  means 
of  the  commercial  portions  of  diseased  animals,  especially  where  they 
die  in  great  numbers  as  they  do  in  Southern  Russia  (1864,  seventy- 
two  thousand  horses;  1867-70,  fifty-six  thousand  horses,  cattle,  and 
sheep),  and  Siberia,  where  the  standard  articles  of  traffic  are  animal 
products,  hides,  and  hair,  anthrax  may  be  carried  to  any  portion  of 
the  world.  The  tenacity  of  bacillus  anthracis,  in  spore  form,  has 
been  well  illustrated  by  the  threads  of  silk  dijjped  in  a  spore  culture 
which  the  writer  kept  for  seventeen  years,  and  which  when  last  tested  in 
rabbits  were  still  as  virulent  as  ever.  No  one  has  any  means  of  con- 
trolling the  time  since  the  animal  died  in  many  cases  of  wool  or  curled- 
hair  infection.  The  following  case  is  of  a  practical  nature,  illustrat- 
ing both  the  virulence  and  the  tenacity  of  bacillus  anthracis :  "  The  skin 
of  an  ox,  from  the  flesh  of  which  two  people  derived  malignant  pus- 
tule, which  died  of  anthrax  in  1852,  was  soaked  in  the  water  of  a  j)ond 
the  following  year  and  then  made  by  a  saddler  into  harness.  The 
saddler  had  a  carbuncle.  From  a  flock  of  sheep  washed  in  the  pond 
some  four  weeks  later  twenty  perished  in  a  few  days  of  anthrax; 
horses  wearing  the  new  harness  made  from  the  hide  were  infected  the 
fourth  day  after  wearing  it  and  died  in  forty-eight  hours."  Dried 
blood  from  anthrax  diseased  animal  has  been  found  virulent  nearly 
two  years  after  the  death  of  the  animal. 

Mode  of  Invasion. 

Having  discussed  the  life  of  bacillus  anthracis  so  far  as  we  know 
an^'thing  about  it  and  its  manner  of  dispersion  over  a  country  or  dis- 
trict, it  now  devolves  upon  us  to  consider  that  parasite  in  the  invaded 
organism — the  host— beginning  with  the  modes  of  invasion  or  the 
ways  it  gets  there.  In  anthrax  as  in  all  other  exogenous  diseases  we 
have  but  three  common  atria  for  invasion :  (1)  the  respiratory  tract ; 
(2)  the  digestive  tract;  (3)  the  cutis,  through  abrasions  or  wounds. 
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Invasion  by  the  Respiratory  Tract. 

Thej  have  Deen  mentioned  in  an  inverse  ratio  to  tlieir  dignity  as 
etiological  factors  in  anthrax.  It  will  be  remembered  that  man}^ 
speak  of  "  the  i)oison,  although  a  fixed  one,  as  often  difi'used  through 
the  air  and  most  often  entering  the  body  through  the  lungs."  We 
are  also  told  that  being  "  small  and  light,  the  bacilli  are  wafted  by  the 
breeze,  and  either  directly  breathed  in  by  the  animal  or  they  fall  upon 
the  fluid  or  solid  food  and  with  it  enter  the  body.  Such  bacterial 
germs  suspended  in  the  air  may  be  washed  down  by  rain,  conveyed 
to  a  distance,  and  deposited  in  any  place  whither  chance  may  carry 
them." 

It  will  be  only  a  chance  invasion  that  happens  in  such  a  way. 
Let  us  consider  this  air  extension  and  aspiration-invasion  a  little 
more  attentively  than  our  predecessors  ai)pear  to  have  done.  The 
natural  home  of  bacillus  anthracis  is  admitted  to  be  the  localities  in 
which  there  is  a  stand  of  water  sufficiently  high  and  constant  to 
insure  prolific  growth  of  the  vegetation.  From  such  a  locality 
bacilli  could  only  be  taken  up  and  wafted  by  the  breezes  when  by 
some  unusual  interference  with  the  prevailing  order  of  things  the 
stand  of  the  water  had  been  so  materially  lowered  as  to  change  the 
conditions  previously  existing  to  those  of  an  intense  and  prolonged 
drought.  Such  a  thing  "  can"  happen,  but  it  would  be  about  as  un- 
usual as  an  obligator}-  i:)arasite  becoming  facultative.  Again,  if  it 
did,  it  would  be  so  retardedly  progressive  as  most  radically  to  inter- 
fere with  the  develox:iment  of  the  bacilli.  There  is  more  "  chance"  that 
such  a  locality  would  become  non-pestiferous,  through  such  drought 
conditions,  than  that  the  germs  once  there,  or  still  there,  would  be 
wafted  by  the  winds  hither  and  thither.  Danger  of  aspiration-inva- 
sion of  bacillus  anthracis  from  that  source  may  be  considered  as 
beyond  the  range  of  i)ossibility .  The  only  other  telluric  source  from 
which  there  is  a  chance  for  bacilli  to  be  taken  up  by  the  air  and 
wafted  by  the  breezes  into  the  waiting  organism  of  some  kindly  dis- 
posed herbivora,  is  from  the  droppings  of  diseased  animals  on  the 
oi)en  fields  or  from  a  cadaver  of  the  same,  or  portions  thereof,  when 
turned  to  dust  through  the  action  of  the  sun,  the  winds,  etc.  This  is 
possible,  but  the  invasion  of  a  healthy  animal  from  such  a  source 
and  in  such  a  manner  can  only  be  by  chance,  and  a  very  long  chance 
at  that.  Aspiration-invasion  in  anthrax  may  be  well  spoken  of  as 
"chance  infection,"  even  in  man,  though  here  the  chances  are 
greater.  For  instance,  if  wool  rags  or  curled  hair  happened  to 
have  come  from  anthrax  diseased  animals  and  to  be  full  of  dust 
which   is  stirred  ui)  by  handling,  then  the  disease  would  begin  as 
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an  aspiration-bronchopneumonia.  How  many  such  cases  are  known 
to  have  occurred  in  animals  in  which  bacilhis  anthracis  was  the 
specific  factor?  It  is  a  striking  illustration  of  the  careless  sux^er- 
ficiality  with  which  even  most  competent  men  express  themselves, 
that  the  author  from  whom  we  have  quoted  in  favor  of  aspira- 
tion-invasion in  anthrax  does  not  even  mention  a  lung  lesion  in 
his  description  of  the  lesions  in  animals,  whereas  air  invasion 
would  be  impossible  without  such  lesions,  even  in  such  a  peracute 
disease  as  anthrax  often  is.  Aspiration-invasion  without  atelec- 
tasis is  unthinkable.  In  acute  and  subacute  cases  evidences  of 
bronchopneumonia  would  certainly  be  manifest.  If  we  turn  to  the 
same  authority  in  reference  to  anthrax  in  man  we  find  a  like  poverty 
of  evidence  in  favor  of  aspiration-invasion.  In  fact  we  find  none. 
We  find  nothing  indicating  bronchopneumonia  or  atelectasis.  On 
the  contrary,  we  are  told  that  "  the  lungs,  on  the  whole,  are  but  little 
changed."  Another  very  high  authority  says:  "Pulmonary  anthrax, 
the  rarest  form,  develops  in  consequence  of  the  inhalation  of  dust 
charged  with  the  bacilli  or  their  spores."  A  modern  writer  of  an 
accepted  text-book  tells  us :  "  Wool-sorters'  disease  is  anthrax  of  the 
lungs,"  but  four  lines  farther  on  the  writer  says:  "Wool  sorters 
engaged  in  picking  wool  readily  inoculate  themselves  through  a 
scratch  or  x>iiciple,"  which  does  not  necessarily  induce  lung  dis- 
ease. Aspiration-invasion  occurs,  however.  The  necessity  of  exact 
statistics  in  regard  to  the  doorways  of  infection  is  an  absolute  neces- 
sity in  anthrax,  glanders,  and  all  infectious  diseases.  So  far  as  the 
evidence  has  been  available  it  certainly  does  anything  but  justify  the 
conclusion  that  the  customary  medium  of  the  communication  of  an- 
thrax is  the  air,  whether  the  bacilli  come  out  of  the  soil  or  from  the 
living  animal. 

Invasion  hy  the  Digestive  Tract. 

The  difficulties  in  the  way  of  intestinal  invasion  have  been  somewhat 
magnified,  and  consist  mainly  in  the  fact  that  pure  rod  cultures  without 
sjjores  are  generally  destroyed  in  the  stomach,  while  the  spores  pass  on 
and  are  saved  to  multiply  in  the  intestines  and  become  dispersed  over 
the  body.  The  extreme  high  limit  of  temperature  for  the  sporulation  of 
bacillus  anthracis  is  universally  given  as  about  the  normal  temper- 
ature of  those  mammalia  in  which  the  disease  most  often  occurs, 
that  is,  37°  C.  or  98.6°  F  We  do  know  that  a  very  slight  reduction 
of  the  normal  temi)erature  in  the  presence  of  oxygen  is  followed  by 
most  active  sporulation.  Sporulation  has  been  found  in  the  manure 
of  anthrax  diseased  cattle  as  soon  as  it  could  be  transferred  to  a  slide 
and  examined  from  the  moment  it  was  dropped,  the  microscope  being 
Vol..  XV. -38 
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on  a  table  witliin  a  few  feet  of  the  cows.  When  authors  speak  of 
sporulation  taking  place  between  30°  and  37°  C.  they  place  the  lower 
limit  quite  too  high.  How  explain  the  continued  existence  of  an- 
thrax centres  "  in  the  farthest  inhabited  polar  regions,  Lapland  and 
Siberia,"  under  such  conditions?  In  the  earth  the  average  condition 
must  be  sporulation  and  bacillary  development  from  spores.  The  few 
examinations  that  have  been  made  show  that. 

If  it  is  considered  that  the  time  for  anthrax  devastation  is  gener- 
ally the  dryest  season  of  the  year,  when  the  grasses  are  dryest  and 
hardest,  and  the  coarse  grasses  are  alone  green ;  further,  that  t]).e  finest 
grasses  in  anthrax  centres  are  often  to  be  had  only  by  consuming  a 
lot  of  coarse,  wire-like,  saw-edged  sedge,  it  should  not  be  necessary 
to  enter  into  any  very  detailed  discussion  as  to  whether  invasion  via 
the  digestive  tract  is  possible  if  we  include  the  lips  and  oral  cavity 
in  that  tract  as  we  must.  The  bulkiness  of  the  food,  the  manner 
in  which  it  is  swallowed,  especially  by  ruminants,  offers  the  freest 
opportunity  for  ingesting  bacilli,  as  either  rods  or  spores.  Again, 
an  absolutely  intact  lining  membrane  to  the  rumen  of  a  ruminant  is 
one  of  the  seven  wonders  of  the  world.  That  infection  must  take 
place  via  the  digestive  tract  is  beyond  all  question.  For  a  long  time 
it  was  assumed  that  swine  were  immune  to  anthrax,  and  we  do  know 
they  have  less  susceptibility  than  herbivora  and  more  than  carnivora; 
but  it  has  been  found  that  they  are  by  no  means  immune  to  large 
numbers  of  the  bacilli,  if  allowed  to  feed  on  animals  which  have  per- 
ished from  anthrax.  They  also  succumb  to  sizable  injections  of 
virulent  cultures,  but  will  endure  much  larger  subcutaneous  inocula- 
tions than  injections  into  the  abdomioal  cavity.  Some  very  contra- 
dictory evidence  exists  in  regard  to  the  consumption  of  beef  from  the 
carcasses  of  anthrax  diseased  cattle.  A  whole  community  of  a  small 
locality  has  frequently  eaten  the  beef  with  impunity,  while  those 
who  skinned  the  animal  died.  It  must  be  remembered  that  wounds 
or  slight  epidermic  abrasions  are  far  less  frequent  in  man  than  in 
grazing  animals,  and  again  that  most  of  the  cases  of  this  kind  have 
been  in  Germany,  where  if  they  do  eat  raw  salted  pork  they  have  a 
corresponding  dislike  for  rare  beef,  and  where  the  "common  folk" 
seldom  if  ever  enjoy  a  roast,  alwaj'^s  eating  boiled  beef  in  order  to 
help  out  with  the  soup.  These  things  lessen  the  chances  of  human 
intestinal  infection  in  comparison  to  animal  to  such  a  degree  as  to 
nullify  its  value  to  a  great  extent.  Not  denying  aspiration-invasion 
even  in  animals,  and  admitting  it  in  man  under  certain  conditions, 
as  well  as  the  greater  probability  of  intestinal  infection,  all  the  evi- 
dence goes  to  show  that  the  chief  method  of  invasion  in  man  and 
beast  must  be 
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Invasion  by  the  Injured  Gviis  or  External  Erosions  or  Traumata. 

The  same  author  that  told  us  "wool-sorters'  disease  is  anthrax  of 
the  lungs,"  again  says:  "Another  way  in  which  the  disease  may  be 
communicated  may  be  illustrated  by  the  transmission  of  the  disease 
to  man.  Those  who  handle  carcasses,  wool,  or  hides  of  infected 
animals  are  liable  to  contract  the  disease.  Slight  scratches,  cuts, 
bites,  and  pimples  may  readily  be  inoculated  by  the  bacilli  or  their 
spores.  Veterinary  surgeons,  butchers,  herdsmen,  cattle-drovers,  in 
fact  all  those  whose  occupation  leads  them  to  cut  oj^en  or  skin  cattle, 
sheep,  or  horses,  or  to  handle  hides  or  wool,  are  liable  to  fall  victims 
to  this  disease."  There  is  probably  no  microorganism  which  is  more 
surely  pathogenic  in  the  smallest  representation  (which  means  that 
one  or  a  half-dozen  may  multiply  to  millions  and  kill  an  infested  host) 
than  bacillus  anthracis.  "  The  injection  of  a  single  bacillus  of  anthrax 
under  the  skin  of  a  guinea-pig — an  extremely  susceptible  animal — 
produced  death."  By  "  extremely  susceptible"  is  meant  nothing  more 
nor  less  than  that  the  guinea-pig  offers  a  most  favorable  soil  to  the 
pathogenic  life  of  bacillus  anthracis.  Considering  the  difference  in 
size,  the  vastly  greater  amount  of  bacillus  toxin  requisite  to  cause  dis- 
ease and  of  bacteria  to  produce  that  toxin,  and  the  terrible  fatality  of  an- 
thrax in  cattle,  horses,  and  sheep,  it  is  a  serious  question  if  the  "  suscejj- 
tibility"  is  really  any  greater  in  guinea-pigs  than  in  the  larger  species. 
The  clinical  results  of  infection  certainly  favor  this  conclusion.  If  a 
solitary  bacillus  can  do  so  much  in  a  guinea-pig,  is  there  not  some 
ground  to  assume  that  similarly  minute  infection  can  take  place  in 
animals  so  exposed  to  invisible  abrasion  of  the  epidermis  as  the  graz- 
ing herbivora,  and  that  general  infection  can  occur  without  the  pro- 
duction of  a  visible  local  lesion?  In  this  connection  it  is  often  said 
that  cattle  have  a  greater  disposition  to  anthrax  than  horses  or  sheep. 
In  point  of  fact,  speaking  for  semi-civilized  countries,  are  not  cattle 
in  general  infinitely  more  exposed  to  superficial  abrasions  than  either 
horses  or  sheep?  In  the  first  place  cattle  are  grazed  in  localities  far 
more  likely  to  contain  anthrax  centres  than  sheep.  Sheep  thrive  best 
on  dry,  stony  pastures.  More  than  fifty  per  cent,  more  cattle  are  grazed 
than  horses.  Cattle  seek  out,  especially  in  fly  time,  the  very  spots  like- 
ly to  lodge  bacillus  anthracis.  They  more  easily  wound  themselves 
(abrasions)  about  the  lower  limbs  than  other  animals.  Flies  are  a  most 
active  conveyor  of  the  bacilli  where  diseased  animals  exist.  Again,  the 
manner  in  which  cattle  graze,  the  tearing  off  and  up  of  the  herbage  with 
the  tongue,  is  far  more  likely  to  cause  injury  of  the  lips  and  tongue 
than  is  the  case  in  animals  provided  with  upper  and  low  incisors.     By 
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this  means  bacilli  in  the  dii*t  about  tlie  roots  of  grasses  are  more  liable 
to  be  swallowed  by  cattle,  and  get  into  abrasions  about  the  mouth  or 
in  the  stomach,  than  by  either  horses  or  sheep.  A  most  remarkably 
misleading  statement  is  that  "  horses  are  less  readily  infected  than 
cattle,  sheep,  or  goats,"  because  "they  can  consume  with  imjj unity 
foods  which  occasion  the  disease  in  the  others."  It  is  a  pity  that 
such  bold  statements  so  often  occur  in  medical  literature  entirely 
unsupported  by  facts  or  theory.  One  would  like  to  ask  what  foods? 
None  is  mentioned  as  necessary  to  be  avoided  by  horse-owners.  It 
Avould  seem  as  if  the  reasons  horses  are  apixirently  more  exempt  than 
cattle  have  been  given  above.  They  are  not  grazed  so  much,  and 
are  less  inclined  to  seek  and  stand  in  marshy  places.  They  have 
more  delicacj-  in  feeding  and  drinking,  and  a  different  method  of 
grazing.  When  horses  are  raised  free,  as  in  Russia  and  Siberia, 
where  anthrax  i^revails  to  a  more  destructive  extent  than  elsewhere,  ^ 
the  loss  of  seventy-two  thousand  in  one  year  (1864)  does  not  look  as 
if  horses  could  "consume  foods  with  impunity  w^hich  occasion  the 
disease  in  cattle,  sheep,  and  goats,"  the  probability  being  that  cattle 
at  least  were  grazed  in  the  same  districts.  The  proucness  of  cattle  to 
swallow  foreign  bodies  and  thus  injure  the  mucosa  of  the  oral  cavity, 
pharynx,  oesophagus,  and  lining  membrane  of  the  first  two  stomachs 
is  another  \&vj  active  factor  in  augmenting  the  susceptibility  to  an- 
thrax of  cattle  over  other  herbivora.  The  facts,  duly  considered,  cer- 
tainh^  point  to  cutaneous  or  traumatic  invasion  as  the  x)redominant 
modes  by  which  bacillus  anthracis  enters  the  body  of  its  host. 


Etiology  of  Anthrax  in  Man. 

If  anthrax  is  the  most  ancient  of  all  known  diseases  it  is  none  the 
less  widespread  over  the  world,  occurring  in  the  northern  districts  of 
Lapland  and  Siberia,  in  various  parts  of  the  temperate  zone,  under 
Africa's  burning  sun,  and  along  the  x^lains  of  La  Plata  and  the 
Amazon.  It  enjoys  an  equally  wide  dispersion  over  the  mammalian 
divisions  of  the  animal  kingdom  and  includes  man  in  its  pestiferous 
embrace.  As  before  noticed,  the  disj)osition  of  the  mammalia  to 
anthrax  may  be  expressed  in  this  ratio — herbivora,  omnivora,  car- 
nivora — the  first  having  the  greatest,  the  last  scarcely  any  suscep- 
tibility under  natural  conditions.  Both  omnivora  and  carnivora  ap- 
pear to  be  absolutely  immune  to  local  infection,  even  whea  living 
in  notoriously  infested  districts,  frequently  drinking  the  same  water 
and  roaming  over  the  same  territory  in  which  herbivora  may  have 
been  infected,  and  are  djdng  at  the  time.     This  fact  alone  should  be 
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sufficient  to  nullify  the  aspiration-infectiou  theory  in  regard  to  an- 
thrax iu  localities  of  ijrimary  location.  This  exemption  of  omnivora 
and  carnivora,  living  in  the  same  localities  where  herbivora  may  be 
perishing  of  the  disease,  and  a  long  time  noted  as  "anthrax  dis- 
tricts," must  not  be  inconsiderately  grasped  as  direct  evidence  of  less 
disposition  to  infection  in  the  former.  The  question  is  by  no  means 
so  simple.  While  there  is  no  doubt  that  the  omnivora  have  far  less 
disposition  to  anthrax  than  herbivora,  it  is  equally  tpue  that  the  more 
carnivorous  they  are  the  less  they  have,  as  shown  by  feeding  experi- 
ments in  rats  and  dogs.  Still  the  liability  to  infection  iu  these  species 
when  living  in  an  anthrax  district  is  much  less  than  that  of  herbivora 
on  account  of  their  manner  of  life,  and  because  they  do  not  acquire 
their  food  by  grazing,  thereby  vastly  augmenting  the  possibility  of  the 
bacilli  entering  the  body,  as  is  the  case  with  herbivora.  Swine  are 
considerably  protected  from  the  microorganisms  causing  infection 
through  cutaneous  erosions  or  small-  traumata,  the  subcutaneous  fat 
tissue  offering  very  poor  conditions  for  the  nutrition  of  the  germs 
unless  introduced  at  once  into  the  lymphatic  system  and  from  thence 
to  the  blood.  As  a  rule,  men  are  not  walking  barefoot,  nor  grubbing 
with  their  hands  in  the  soil  in  anthrax-infected  districts.  Carnivora 
have  not  disposition  enough  to  become  infested  by  traumatic  inocu- 
lation if  exposed  in  natural  districts.  The  numerical  invasion  of  the 
bacilli  would  not  be  sufficient  to  insure  infection.  Reports  of  the 
devastations  from  anthrax  in  notoriously  infested  districts  might  be 
taken  to  indicate  the  invasion  of  men  under  the  same  conditions  as 
susceptible  animals.  For  instance,  in  the  district  of  Novgorod,  Rus- 
sia, in  the  four  years  of  1867  to  1870,  fifty-six  thousand  horses,  cat- 
tle, and  sheep,  and  five  hundred  and  twenty-eight  men  are  reported 
to  have  perished  from  anthrax.  It  would  be  an  easy  way  of  getting 
out  of  a  difficulty  to  assert  that  all  were  infected  under,  and  exposed 
in  the  same  manner  to,  the  same  conditions.  Such  a  conclusion  would 
be  unwarranted  and  erroneous.  This  becomes  evident  when  it  is  re- 
membered that  in  the  United  States  and  England  the  greater  number 
of  cases  of  anthrax  in  man  can  be  traced  directly  to  the  handling  of 
wool,  hair,  or  hides,  which  have  been  taken  directly  from  the  car- 
casses of  animals  that  have  perished  from  anthrax.  For  this  reason 
it  is  far  more  in  accord  with  known  facts  and  common  sense  to  assume 
that  the  five  hundred  and  twenty-eight  cases  of  anthrax  in  man  in  the 
province  of  Novgorod  were  all  acquired  during  the  processes  of  skin- 
ning, shearing,  or  burying  the  dead  animals,  and  not  directly  from  a 
common  cause  present  in  the  locality. 
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Anthrax  a  Vocation  Disease. 

If  glanders  is  a  vocation  disease  in  man  anthrax  is  no  less  so. 
The  same  is  true  of  the  greater  majority  of  the  zoonoses  in  man. 
There  is  not  now,  and  has  not  been  during  the  historical  period,  anj' 
other  source  for  anthrax  in  man  than  direct  contact  with  a  diseased 
animal  or  indirect  acquisition  through  handling  some  product  of  a 
diseased  or  dead  animal.  In  this  regard  man  stands  in  the  same  re- 
lation to  the  disease  as  he  does  in  glanders  and  all  infectious  animal 
diseases  acquired  by  him.  In  this  sense  there  is  no  difference  to  man 
between  an  endogenetic-obligatory  and  an  exogenetic-facultative  par- 
asitic disease  of  animal  life.  Man  acquires  the  microorganism  either 
directly  or  indirectly  from  a  diseased  animal.  Both  classes  are  con- 
tagious and  both  infectious.  There  is  no  differentiation.  Nothing 
could  better  illustrate  the  wisdom  of  the  ancients  in  their  differen- 
tiation of  diseases  into  contagious  and  infectious,  mystifying  as  the 
classification  is  to  most  moderns  and  meaningless,  unless  we  remember 
that  primary  origin  and  not  clinical  transmission  was  meant.  If  we 
could  remove  every  case  of  glanders  from  the  country  we  should  make 
glanders  in  man  imj^ossible  after  a  slight  clearing  up  of  stables  and 
utensils.  Should  the  same  method  be  practised  in  anthrax  and  every 
diseased  animal  be  surely  burned  up  and  all  articles  of  commerce  having 
such  an  origin  be  destroyed,  we  should  have  no  surety  whatever  that  the 
dangers  of  the  disease  had  been  removed.  In  the  case  of  glanders  we 
should  have  destroyed  the  locus  of  primary  origin,  so  far  as  we  know 
of  any,  in  destroying  all  diseased  horses,  and  cleaning  things  liable 
to  be  polluted  by  their  discharges.  In  the  case  of  anthrax  we  should 
have  left  the  loci  of  primary  origin,  the  anthrax  districts,  untouched 
and  every  gate  open  for  the  future  eruption  and  extension  of  the  dis- 
ease. This  shows  at  once  that  transmissibility  gives  no  scientific 
basis  for  the  differentiation  of  parasitic  diseases,  though  it  may  have 
a  limited  clinical  value. 

Intestinal  Infection. 

Mycosis  intestinalis,  or  infection  from  the  consumption  of  anthrax 
diseased  material,  is  a  form  of  infection  which  might  occasionally 
give  support  to  the  hypothesis  of  spontaneous  generation  to  those 
naturally  inclined  to  look  in  that  direction  for  the  genesis  of  unusual 
or  unsolvable  things.  In  the  United  States  and  England  this  form  of 
anthrax  invasion  must  be  very  uncommon,  still  we  have  experiences 
enough  to  be  well  acquainted  with  the  difficulties  of  discovering  the 
'  guilty  person"  in  putting  diseased  meat  on  the  market.     The  buyer 
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"had  no  idea  it  was  diseased"  until  the  physician  assures  him  he 
must  have  eaten  something  of  the  kind.  The  retailer  knows  nothing 
about  it.  The  wholesaler  and  the  butcher  are  willing  to  swear  any 
kind  of  an  oath  that  the  meat  was  all  right  when  it  left  them  and  the 
animal  as  free  from  disease  as  their  own  dear  bodies  must  assuredly 
be.  Except  in  the  rarest  and  most  desperate  conditions  the  raiser  or 
owner  of  a  diseased  animal,  no  matter  what  the  disease,  need  not  be 
suspected  of  consuming  its  flesh. 

How  different  the  conditions  among  all  but  the  richest  of  the  agri- 
cultural classes  in  Europe,  where  fresh  meat,  or  meat  in  any  form,  is 
a  rare  article  of  food  even  to  those  who  raise  it.  From  personal  ex- 
periences, while  investigating  anthrax  in  the  notorious  districts  of 
the  Bavarian  Alps  with  Professor  Feser  of  Munich,  I  have  been  con- 
vinced of  the  difficulty  of  making  an  owner  confess  that  he  had  cut  up 
and  packed  away  the  carcass  of  an  anthrax  diseased  animal.  We  would 
hear  of  a  case  of  anthrax  on  a  certain  farm,  and  by  careful  investi- 
gation assure  ourselves  of  the  fact,  but  when  we  come  to  ask  the 
owner  or  his  family  he  had  never  heard  of  such  a  thing.  "  Gott  be- 
wahre !  Ich  habe  nie  Milzbrand  in  meinem  Vieh  gehabt !"  And  all 
the  women  and  children,  men-servants  and  maid-servants  would  say 
"  Ja,  das  ist  wahr."  Having  police  authority  and  being  government 
officials  we  would  descend  into  the  cellar,  accompanied  by  the  offi- 
cious family,  the  members  of  which  would  bring  forward  every  barrel 
and  vessel  but  the  one  containing  what  we  were  looking  for.  Careful 
and  persistent  search  would  generally  reveal  some  freshly  dug  earth, 
beneath  which  would  be  a  freshly  salted  hide ;  and  in  the  darkest  part 
of  the  cellar  a  barrel  of  freshly  salted  meat  would  also  come  to  light, 
the  origin  and  nature  of  which  was  totally  unknown  to  the  Bauer  or 
his  family.  "  Der  Teufel  muss  es  gebracht  haben, "  or  "  ein  boser  Nach- 
bar  muss  es  hier  eingesteckt  haben."  These  people  were  all  the  more 
obstinate  because  they  knew  as  well  as  we  did  that  unless  they  were 
infected,  who  cut  the  animal  ui>,  there  was  little  or  no  danger  to  those 
who  should  eat  the  flesh  if  cut  in  small  pieces,  well  salted  and  allowed 
to  stand  in  pickle  a  month  before  using. 

Medical  literature  is  replete  with  such  cases  as  this.  Of  two  hun- 
dred persons  who  ate  of  the  cooked  flesh  of  a  diseased  ox  not  one  be- 
came diseased,  while  five  who  handled  the  fresh  meat  became  diseased 
and  three  died.  Whatever  anthrax  toxin  may  be,  it  certainly  is  either 
not  dangerous  to  man  if  taken  into  the  stomach  or  is  destroyed  in  the 
pickling  and  cooking  of  the  flesh.  Were  American  and  English  farm- 
ers as  accustomed  to  eat  such  meat  as  the  continental  of  the  same  class 
are,  they  would  be  far  more  likely  to  acquire  anthrax.  We  might 
then  speak  of  the  "greater  disposition"  of  the  poorer  class  of  our 
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agriculturists  to  anthrax.  Such  woukl  ]iot  be  the  case.  The  truth 
would  be  that  the  continental  would  not  think  he  could  luxuriate  in  a 
"rare  roast,"  even  if  of  anthrax  origin  and  given  to  him,  but  would 
boil  the  meat  thoroughly  so  as  to  make  the  most  of  the  soup  as  well 
as  the  meat.  Hence  the  dangers  of  infection  from  that  source  are 
extremely  rare  in  comparison  with  the  amount  of  such  meat  that  is 
actually  eaten  in  the  anthrax  districts.  The  sole  danger  lies  in  the 
presence  of  living  spores  in  the  flesh.  The  same  are  destroyed  when 
the  flesh  is  properly  pickled  and  also  by  thorough  cooking. 

Teaumatig  Invasion. 

Direct  inoculation  of  anthrax  in  man  is  not  very  common.  It  can 
only  happen  in  those  whose  calling  brings  them  into  direct  and  per- 
sonal contact  with  the  diseased  or  the  dead.  There  must  be  either 
an  abrasion  of  the  epidermis  or  a  wound  of  the  skin  to  insure  infection. 
Direct  invasion  in  anthrax  can  occur  only  to  the  physician,  nurse,  or 
undertaker,  or  some  one  coming  in  direct  relation  with  the  patients. 
In  this  regard  physicians  sometimes  forget  their  obligations  as  in  the 
case  of  a  wool-sorter  with  a  malignant  pustule  in  a  finger,  which  the 
physician  operated  upon,  but  gave  the  wife  no  caution  in  regard  to 
handling  the  dressings,  so  that  she  became  infected  through  a  fresh 
cut  on  the  thumb  while  putting  the  rags  in  the  fire.  The  woman  died 
while  the  husband  lived.  Physicians  have  inoculated  themselves,  as 
in  the  case  of  one  who  on  dressing  a  malignant  j^ustule  carelessly  put 
his  hand  to  his  lips  where  he  had  an  excoriated  "cold-sore."  Yeter- 
iiiarians  and  knackers  have  been  more  frequentlj^  the  victims  of  their 
own  carelessness  than  physicians,  nurses,  undertakers,  or  the  regu- 
lar butcher.  In  general,  direct  infection  has  been  very  rare  in  these 
classes,  especially  in  this  country  and  England,  where  the  number  of 
anthrax-infected  animals  is  not  alarmingly  great,  and  such  as  there 
are  have  not  value  enough  to  be  operated  upon,  skinned,  or  cut  up. 

In  making  necroscopical  examinations  of  animals  which  have  per- 
ished from  anthrax  in  this  country,  particularly  in  the  South  'and 
West,  the  operator  needs  to  use  far  more  precautions  against  the 
strings  of  flies  which  swarm  about  him,  and  not  to  exiDOse  his  arms 
or  face — a  veil  is  an  absolute  necessity — than  he  would  against  a 
swarm  of  bees,  and  the  same  as  he  would  exercise  against  cutting 
himself.  How  great  a  part  the  mosquitos  play  ia  the  spread  of  an- 
thrax is  not  known,  but  that  they  do  light  on  and  draw  blood  from 
animals  no  one  need  doubt.  There  is  danger  to  man  from  flies  where 
anthrax  exists  among  animals.  Rarely,  but  still  possibly,  the  house- 
dog might  infect  a  person  by  licking  an  abraded  portion  of  the  body, 
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hands,  or  face,  after  having  made  a  meal  on  some  anthrax-infested 
flesh. 

Indieect  Infection, 

Anthras  being  a  vocation  disease,  experience  shows  that  in  this 
country  and  England  the  percentage  of  direct  infection  is  practically 
null  in  comparison  with  the  disorders  following  indirect  infection, 
and  occurring  in  those  whose  vocation  brings  them  into  direct  contact 
with  natural  or  preserved  materials  derived  from  the  carcasses  of 
animals  that  have  succumbed  to  anthrax.  Notorious  among  these 
are  wool-sorters,  curled-hair  workers,  handlers  of  sun-dried  hides, 
and  rag-sorters. 

Here  we  find  two  forms  of  invasion  as  practically  possible.  The 
one  is  due  to  the  aspiration  of  the  microorganisms — as  spores — mixed 
up  with  the  dust  in  the  rags,  hair,  or  wool ;  the  most  infrequent  form 
of  infection  has  already  been  discussed ;  the  other  is  due  to  infection 
through  an  abrasion  or  wound  of  the  cutis,  inoculation  jjroijer.  The 
very  nature  of  the  labor  of  the  rag  or  wool  sorter,  curled-hair  worker, 
or  handler  of  hides  is  conducive  to  sore  hands  and  the  formation  of 
atria  favorable  to  the  invasion  of  microorganisms.  The  handlers  of 
sun-dried  hides  seem  to  offer  occasional  exceptions  to  the  rule  in  that 
a  number  of  cases  of  infection  are  reported  in  which  the  atrium  was  a 
razor  scratch,  or  a  pimple  on  the  neck  or  cheek,  the  scab  of  which  was 
rubbed  off  by  the  edge  of  the  hide  owing  to  the  manner  in  which  the 
men  carry  them.  Anthrax  among  these  classes  of  operatives  need 
cause  no  surprise,  but  the  list  of  cases  furnished  by  the  New  York 
City  Board  of  Health,  and  iDreviously  published  in  the  essay  on 
glanders  (see  p.  400),  if  reliable,  is  sufficient  to  give  rise  to  serious 
thought  (if  the  percentage  of  anthrax  in  comparison  to  glanders 
holds  for  the  country),  as  it  shows  not  only  the  large  extent  of  an- 
thrax but  also  a  most  remarkable  extension  of  the  vocations,  or  rather 
the  xjossible  exposure  of  many  classes  to  anthrax. 

There  were  sixteen  cases  of  anthrax  in  New  York  City  from  1888  to 
1897  inclusive.  Of  these  two  were  of  unknown  occupation.  In  1889 
four  men  were  reported  as  "  contracting  the  disease  from  handling 
hides."  When  one  reads  that  one  was  a  laborer  he  is  not  surprised, 
though  he  fails  to  see  the  connection  between  handling  hides  and  the 
occupation  of  "a  dry-goods  clerk,  a  boiler-maker,  and  a  carman'." 
Again,  in  1890,  there  were  three  cases,  occurring  in  "a  plumber's  ap- 
jjrentice,  a  laborer,  and  a  musician."  These  acquired  the  disease  "  by 
handling  hair  mattresses,"  but  whether  they  all  handled  the  same 
mattress  or  not  is  not  stated,  or  just  what  a  plumber's  apprentice  or 
musician  was  doing  with  a  mattress  to  become  infected.     The  same  is 
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true  of  tlie  laborer.  Interest  is  still  further  increased  by  the  special 
mention  of  the  mattress,  rather  than  the  hair.  Among  the  others  in 
different  years  we  have  a  tailor,  a  mason,  and  a  teacher,  who  attract  at- 
tention, though  nothing  is  said  as  to  what  they  were  doing  to  make  the 
intimate  acquaintance  of  that  venomous  jparasite,  bacillus  authracis. 
The  facts  show  the  necessity  of  the  most  intelligent  co6i3eration  of 
the  health  officer,  the  physician,  and  the  nurse,  with  the  investigators, 
in  order  to  establish  the  factors  in  the  etiology  of  parasitic  infections, 
so  that  they  can  be  met  by  the  intelligent  cooperation  of  the  public 
and  by  appropriate  legislation  far  better  than  what  at  present  exists. 
The  fact  that  anthrax  in  man,  in  this  country  and  England,  is 
almost  exclusively  limited  to  workers  in  animal  products  imported 
from  other  countries,  shows  that  the  disease  is  not  only  here,  but 
there,  more  prevalent  in  that  class  than  in  those  whose  vocations 
bring  them  directly  in  contact  with  the  diseased  animals.  The  dead 
animal  is  far  more  dangerous,  when  distributed  over  the  world,  than 
the  living  is  to  the  human  beings  in  its  immediate  vicinity.  The 
anthrax  disti'ict,  the  infected  locality,  is  apparently  harmless  to  man. 
"  Spontaneous  anthrax"  simply  means  ignorance  of  the  source  of  in- 
dividual infection. 

PULMONAEY  INVASION. 

The  term  "  anthracosis  pulmonum"  having  acquired  another  and 
classical  use  in  reference  to  smoke-dust  inhalation  and  the  blackish 
condition  of  the  lungs  induced  thereby,  it  is  impossible  for  us  to  ap- 
propriate it  for  anthrax  in  the  lungs,  a  seemingly  very  rare  disease, 
but  probably  not  so  infrequent  as  the  literature  at  command  forces  us 
to  assume.  So  far  as  we  have  any  reliable  information,  anthrax  in 
the  lungs  is  a  peculiarly  human  complication.  There  is  no  reliable 
evidence  that  it  occurs  in  animals  under  the  conditions  of  natural  in- 
fection. By  that  it  is  not  meant  that  there  are  not  disturbances  of 
the  lungs  in  some  form  in  anthrax  in  animals,  for  the  blood-vessels 
are  often  congested ;  stagnation  of  the  circulation  occurs ;  antecedent 
chronic  iDneumonic  conditions  may  be  surrounded  by  those  of  an  acute 
nature,  the  indirect  results  of  the  anthrax  infection ;  there  may  be  more 
or  less  gelatinous  infiltration  of  the  loose  connective  tissue  in  various 
parts  of  the  lungs,  and  hemorrhages  here  and  there,  but  none  of  these 
constitutes  anthrax  in  the  lungs  in  the  sense  of  direct  aspiration-inva- 
sion, conditions  favorable  to  which  scarcely  occur  in  the  environments 
in  which  animals  are  exposed  to  invasion  by  bacillus  anthracis,  as 
has  been  elsewhere  discussed.  So  far  as  known  it  would  seem  as  if 
metastatic  pulmonary  anthrax  did  not,  or  does  not,  occur  as  a  com- 
plication in  either  cutaneous  or  intestinal  infection.     It  is  highly 
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questionable  if  the  aspiration  of  anthrax  bacilli,  in  a  pure  and  unde- 
tiled  condition,  uncontaminated  by  dust  in  any  form,  causes  pneu- 
monic lesions  in  the  lungs  in  man,  though  local  and  general  infection 
may  result.  It  is  a  fact  that  in  aspiration-invasion  in  anthrax  very 
few  bacilli  are  to  be  found  in  the  blood-vessels  of  the  lungs;  the 
collapsed  portions,  on  the  contrary,  and  the  lymph  spaces,  lymph 
nodes,  and  glands  are  replete  with  them.  But  in  cutaneous  or  in- 
testinal infection  the  blood-vessels  of  the  lungs  may  be  found  full  of 
bacilli,  while  none  may  be  in  the  lung  tissue  proper  or  pulmonary 
lymphatics,  except  in  localities  where  hemorrhages  may  have 
occurred.  It  must  be  remembered  that  in  general  the  course  of 
anthrax  in  animals  is  too  acute  to  permit  of  such  metastatic  compli- 
cations in  the  lungs,  and  this  finds  its  suj)iJort  in  the  absence  of  the 
bacilli  in  the  blood,  until  a  few  hours  before  death. 

According  to  Eppinger  ("Die  Hadernkrankheit, "  Jena,  1894)  the 
rag-sorters'  disease  does  not  occur  in  Germany  proper,  but  is  re- 
stricted to  the  paper  factories  of  lower  Austria  and  the  Steiermark 
region.  In  a  general  way,  though  by  no  means  based  on  infallible 
evidence,  it  might  be  said  that  anthrax  ajopears  in  a  pulmonary  form, 
as  the  wool-sorters'  disease  in  England,  as  the  rag-sorters'  disease 
in  Austria  and  the  Steiermark  region ;  it  occurs  as  malignant  pustule 
and  intestinal  anthrax  in  Germany  and  some  other  European  coun- 
tries, while  in  America  and  elsewhere,  it  seems  to  occur  as  malig- 
nant pustule  only.  The  point  desired  to  lay  stress  upon  is  that 
Eppinger  and  others  who  have  investigated  anthrax  as  it  appears 
among  rag-sorters  and  wool-sorters,  are  inclined  to  the  view  that  in 
these  avocations  anthrax  invariably  appears  as  a  pulmonary  infec- 
tion; no  mention  is  made  of  malignant  pustule  ever  occurring  under 
the  same  conditions,  which  seems  as  contrary  to  common  sense, 
as  has  been  otherwise  noted,  as  to  assert  that  anthrax  occurs  only  as 
malignant  pustule  in  curled-hair  workers.  There  is  as  much  room 
for  dust  infection  in  the  latter  as  for  cutaneous  invasion  among  wool 
and  rag  workers.  Again,  the  literature  gives  the  impression  that 
the  rag-sorters'  disease  is  peculiar  to  women  as  women,  whereas  it 
is  only  because  women  happen  to  be  employed  in  this  department 
of  paper  factories.     As  the  two  questions  here  brought  up,   namely, 

(1)  the  specificity  of  pulmonary  anthrax  to  rag  and  wool  sorters,  and 
the  apparent  exemption  of  these  latter  from  cutaneous  infection,  and 

(2)  the  proneness  of  females  to  the  disease,  are  of  special  interest, 
it  may  be  well  to  look  a  little  more  closely  into  the  nature  of  the 
work. 

Speaking  for  the  rag-sorters,  Eppinger,  quoting  Schauenstein, 
says:    "The  i)aper  manufacturers  purchase  their  rags  from  whole- 
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salers,  who  obtain  tliem  from  numerous  small  dealers.  The  territory 
from  whence  they  come  must  necessarily  be  quite  extensive.  The 
wholesale  dealers  subject  the  rags  to  a  superficial  assorting  and  clean- 
ing, mostly  in  reference  to  quality.  The  rags  are  then  baled.  Most 
of  the  rags  used  in  the  paper  factories  of  lower  Austria  and  Steier- 
mark  come  from  eastern  lauds-^Huugarj'-  and  the  adjoining  coun- 
tries (notorious  anthrax  districts) .  The  rags  stink  outrageously  and 
on  this  account  the  bales  are  opened  at  the  factories  in  airy,  well- 
ventilated  rooms  by  special  employees,  where  they  undergo  a  form 
of  assortment,  the  colored  being  separated  from  the  uncolored,  the 
coarse  from  the  finer  pieces,  the  very  dirty,  especially  bloody  pieces, 
from  the  cleaner.  The  last  is  the  special  purpose  of  this  assortment. 
The  colored  rags  are  then  cooked  out  in  an  alkaline  solution.  The 
work  thus  far  is  done  by  men. 

"  The  rags  are  next  placed  in  a  storeroom  where  they  may  remain 
for  months,  the  stench  not  lessening  thereby.  From  here  they  are 
taken  to  the  especial  assorting-room,  according  to  the  demands,  where 
they  are  cut  in  small  pieces  and  more  particularl}-^  separated.  For 
this  work  only  women  are  employed,  and  it  is  in  this  employment 
that  they  are  mostl}'  infected  with  pulmonary  anthrax. 

"  The  work  of  the  women  is  as  follows :  Each  woman  has  before 
her  a  table,  by  which  are  movable  receptacles  for  the  rags ;  attached 
to  the  top  of  the  table  is  a  scythe-shaped  knife  standing  perpendicu- 
larly with  the  sharp  edge  from  the  worker.  The  pieces  of  cloth  are 
cut  by  drawing  them  stretched  between  the  hands,  up  and  down  the 
blade.  Hereby  much  dust  is  stirred  up  as  well  as  in  tearing  the 
rags,"  etc. 

The  striking  fact  is  that  the  men  who  first  handle  the  rags  should 
so  generally  escape  as  to  cause  writers  to  speak  of  the  induced  disease 
as  peculiar  to  women,  and  that  under  such  circumstances,  with  rags 
containing  germs  enough  to  infect  through  aspiration,  there  should 
be  no  wounded  fingers,  and  malignant  pustule  should  never  occur— at 
least  never  be  spoken  of — and  anthrax  in  the  lungs  should  be  treated  as 
the  only  form  occurring.  One  must  take  this  cum  grano  sails.  It  is 
against  common  sense  to  think  that  the  most  difficult  form  of  inva- 
sion should  occur  and  the  most  natural  and  easy  should  never  find 
mention.  Or  is  this  one  oi  those  to  be  unceasingly  condemned  cases 
of  organic  individualization,  which  has  become  so  fashionable  in  i^ath- 
ology,  cutaneous  infection  being  left  unmentioned  though  occurring? 
'  There  are  several  peculiarities  about  this  rag-sorters'  aspiration 
anthrax  which  are  worthy  of  particular  attention.  One  is,  that  while 
the  nature  of  the  vocation  would  seem  to  warrant  the  assumption  that 
the  exposure  to  infection  was  more  or  less  constant,  that  is,  that  the 
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bacilli  were  liable  to  be  in  the  rags  at  any  time,  that  the  disease  seems 
to  occur  principally  in  the  spring  and  fall,  at  times  when  catarrhal 
conditions  prevail  in  the  respiratory  tract,  and  only  among  those  in 
whom  it  is  markedly  present.  Several  are  liable  to  be  attacked  at 
about  the  same  time.  One  may  ask :  Do  the  men  sorters  entirely 
escape  the  catarrh,  as  they  seem  generally  to  be  able  to  avoid  anthrax 
infection?  Do  they  escape  cutaneous  invasion  as  well?  The  fact 
that  so  many  escape  out  of  numerous  employees  even  among  the 
women,  and  that  an  occasional  foreman,  in  such  a  room,  has  been 
affected,  is  strong  evidence  against  the  universality  of  disposition  to 
aspiration-infection,  even  under  common  exposure,  and  the  necessity 
of  a  local  predisposition  in  the  catarrh  of  the  resjiiratory  tubes. 
That  the  diist  per  se,  irrespective  of  its  contamination  with  the 
si)ecific  bacilli,  is  the  chief  cause  of  the  strictly  pneumonic  lesion, 
and  somewhat  helijs  to  make  the  bacillary  infection  possible,  is  plainly 
evident  from  the  investigations  at  hand. 

Whj  is  it  that  we  have  no  reports  of  anthrax  in  the  lungs  among 
hair-workers,  rag  sorters,  and  wool  sorters  inthe  United  States ;  or 
so  few  that  one  finds  no  reference  to  them  in  the  special  literature 
on  the  subject?  The  terms  pulmonary,  cutaneous,  and  intestinal 
anthrax  are  most  decidedly  objectionable  as  tending  to  raise  to  the 
dignity  of  specific  diseases  merely  different  atria  of  invasion  in  a 
specific  disease.  In  their  place  we  should  speak  of  invasion  through 
the  respiratory  or  intestinal  tracts  or  through  a  cutaneous  lesion; 
or  aspiration,  oral,  or  traumatic  invasion. 

It  must  not  be  assumed  that  this  catarrhal  predisposition  to  pul- 
monary invasion  in  rag  (and  wool?)  sorters  has  any  relation  to  the 
constitutional  disposition  to  anthrax  of  man  in  general.  The  ques- 
tions are  entirely  distinct.  On  the  other  hand,  given  the  nature  of  the 
organ  invaded,  its  paramount  dignity  in  the  human  economy,  and 
the  specific  tendency  in  anthrax  to  the  development  of  oedematous 
conditions  in  the  tissues  invaded,  it  is  not  surprising  that  pulmo- 
nary invasion  leads  to  a  most  acute  and  generally  fatal  manifesta- 
tion of  anthrax,  recovery  occurring  but  seldom.  The  general  dura- 
tion of  i)ulmonary  invasion  ere  the  fatal  termination  is  from  two  to 
five  days.  When  the  patient  survives  beyond  that  period  hopes  of 
eventual  recovery  strengthen  as  the  period  continues  to  lengthen; 
comj)lete  restoration  to  the  slata  quo  ante  is  invariably  a  i^rotracted 
affair.  Tlie  diagnosis  is  easy,  provided  the  physician  knows  the  na- 
ture of  the  work  of  the  patients.  If  there  is  any  discharge  (sputum) 
the  bacilli  can  generally  be  found  in  it.  As  in  animals,  the  l)aci]li  do 
not  appear  in  the  blood  of  tlie  ])a,tient  until  towards  the  termination 
of  the  disoaso.     TJiat  the  invasion  is,  or  has  been,  by  aspiration  is 
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shown  by  the  location  of  the  bacilli  in  the  tissues.  They  are  to  be 
found  in  the  mucosa,  between  the  cells,  in  the  ostia  of  the  glands, 
in  the  lymph  spaces,  and  in  the  lymphatics  of  the  trachea  and 
bronchial  tubes;  within  the  atelectatic  alveoli,  and  in  the  lymph 
spaces  of  the  lungs  and  the  lymphatics,  and  in  lymph  nodes  along 
their  course.  They  can  and  do  pass  into  the  pleural  cavity  through 
the  pulmonary  lymphatic  system,  passing  out  of  it  on  the  surface  of 
the  lungs,  where  they  develop  and  set  up  a  most  serious  pleuritis 
with  a  serous  or  serosanguineous  effusion  and  often  fibrinous  exuda- 
tion attacking  the  costal  and  visceral  pleurse.  Only  after  the  bacilli 
have  passed  the  bronchial  and  mediastinal  lymph  glands  can  they  get 
into  the  general  circulation.  This  indicates  why  they  may  be  so 
sparsely  i:)resent  in  the  blood-vessels  while  profusely  represented  in 
the  bronchioles  and  in  the  atelectatic  tissue  and  lymphatic  system  of 
the  lungs. 

Aspiration-invasion,  or  pulmonary  anthrax,  bears  some  resem- 
blance to  the  apoplectic  form  in  cattle  and  sheep  in  its  almost  unan- 
nounced explosion,  though  it  is  not  so  spasmodically  fatal.  The 
patient  may  be  at  work  or  at  home,  and  appear  and  feel  well,  when 
suddenly  a  chill  overcomes  her,  and  a  general  feeling  of  sickness, 
headache,  dizziness,  cyanosis  of  the  face  and  extremities,  and  vomiting 
or  loss  of  appetite  comes  on.  Sometimes  this  is  anticipated  by  a 
peculiar  dry,  i^rickling  feeling  in  the  throat.  A  cough  may  or  may  not 
be  i^resent,  but  as  this  may  be  of  catarrhal  origin  it  may  have  little 
or  no  value  unless  the  bacilli  are  present  in  the  expectoration.  The 
temperature  is  frequently  40"  C.  (140'  F.)  soon  after  the  patient  is  ob- 
served to  be  ill.  A  collapse  temperature  may  as  suddenly  appear,  and 
be  followed  by  death.  Pleuritic  and  epigastric  pains,  precordial  pres- 
sure, with  consequent  disturbance  of  the  respiratory  phenomena,  espe- 
cially when  there  are  numerous  atelectatic,  oedematous,  or  solidifying 
centres  in  the  lungs,  help  to  make  up  the  clinical  picture,  which  is 
often  added  to  by  excessive  cyanosis  of  the  face  and  lower  extremities, 
the  latter  being  cold ;  the  heart  becomes  weaker  and  weaker  as  well  as 
the  patient.  The  end  is  generally  sudden.  The  patient  remains  con- 
scious throughout.     Great  anxiety  seems  common  to  almost  all. 

Anthrax  in  the  lungs  can  be  said  to  bear  a  strong  resemblance  to 
primary  anthrax  in  the  cutis.  In  both  cases  there  is  a  sort  of  car- 
bunculous  disturbance ;  in  both  there  is  marked  oedema,  more  or  less 
hemorrhagic  or  gelatinous  infiltration  of  the  complicated  and  adjoin- 
ing parts ;  in  both  the  bacilli  extend  over  the  system  by  way  of  the 
lymphatics ;  in  both  the  bacilli  can  directly  invade  the  blood-vessels 
through  the  lymphatic  system  of  their  walls,  and  perhaps  invade 
capillaries  by  passing  between  their  cells  when  greatly  disturbed. 
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This  appears  doubtful.  Gelatinous  infiltrations  iu  various  parts  of 
the  body  are  not  so  common  in  aspiration-invasion  as  in  cutaneous 
and  intestinal.  Pulmonary  invasion  remains  far  more  a  local  com- 
plication than  either  of  the  other  forms. 

Pulmonary  invasion  may  be  said  to  result  especially  in  an  atelec- 
tasis, acute  bronchopneumonia,  oedematous  infiltration  of  the  diseased 
and  complicated  parts ;  more  or  less  complete  stasis  in  many  larger 
vessels;  pleuritis,  which  may  be  fibrinous  and  adhesive,  but  more 
frequently  serous  and  effusive,  often  on  one  side  and  sometimes  on 
both. 

Carbunculous  disturbance  of  the  nasal  mucosa  and  that  of  the 
pharynx,  larynx,  and  trachea  with  jjeculiar  exudates  on  the  mucosa 
and  circumscribed  cellular  infiltrations  in  which  the  bacilli  are  i;)len- 
tiful,  are  not  uncommon ;  hemorrhages  along  the  superior  line  of  the 
trachea  above  its  bifurcation  are  frequent.  The  lymph  glands  are 
swollen,  oedematous,  hemorrhagic,  often  looking  like  blueberries, 
blue  grapes,  or  small  blue  plums;  cross  section  often  shows  gray- 
ish, medullary  centres  in  a  dark  blue  ground ;  gelatinous  infiltration 
of  the  mediastinal  tissue  is  quite  frequent.  The  heart  is  seriously 
affected,  its  muscle  being  anasmic  and  fatty ;  small  hemorrhages  in  its 
substance  are  by  no  means  uncommon,  and  neither  is  effusion  into 
the  pericardial  sac.  Disturbances  of  the  aortic  ventricular  valve  with 
demonstration  of  bacillus  anthracis  as  the  cause  have  been  reported 
and  may  be  an  occasional  cause  of  the  unusual  cardiac  disturbances 
occasionally  observed.  The  spleen  is  generally  tumefied.  Catarrh 
of  the  respiratory  tract  is  common.  Its  etiological  importance  has 
been  alluded  to.  The  kidneys  and  liver  are  the  seat  of  the  usual  par- 
enchymatous disturbances,  cloudy  swelling,  or  fatty  degeneration 
of  anthrax  and  kindred  acute  toxsemic  infections;  hemorrhages  of 
varying  extent  in  the  pia  mater  cerebri  and  other  parts  often  com- 
plicate the  picture. 

Pathological  Anatomy. 

The  next  question  to  consider  is  bacillus  anthracis  according  to 
its  fruits,  its' effects ;  the  lesions  induced  by  it  in  the  body  of  its  hosts. 
That  anthrax  is  an  infectious  disease  having  generally  a  most  acute 
course  is  universally  admitted.  The  question  is.  What  kind  of  an  in- 
fection is  anthrax?  Is  it  a  toxaemia  or  a  septicaemia?  By  the  former 
is  meant  an  infectious  disease  in  which  the  microorganisms  producing 
the  infection  do  so  by  remaining  local,  either  at  the  place  of  primary 
entrance  or  in  some  organ,  where  they  multiply  and  produce  their 
toxic  f»roduct  which,  via  the  lyrax)hatics,  gains  access  to  the  blood. 
A  sejjticaemia  is  a  disease  in  which  the  microorganisms  develop  in 
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the  blood  and  give  off  tlieir  pathogenic  products  directly  to  the  blood. 
In  the  end  both  classes  are  alike,  the  blood  conveying  the  toxin  over 
the  organism  as  it  does  any  other  material  which  is  added  to  it.  It  is 
a  well-known  and  often  disgustingly  disappointing  fact  that  during 
the  early  hours  of  a  case  of  anthrax  the  bacilli  cannot  be  found  in  the 
blood  drawn  locally  from  the  extremities,  and  that  they  do  not  appear 
until  towards  the  fatal  termination  of  the  disease.  That  a  few  are  in 
the  blood  or  that  they  are  in  it  in  spore  form  has  long  been  well 
known.  The  terrifically  acute  progress  of  the  disease  sufficiently  in- 
dicates their  i^resence  somewhere.  They  collect  in  the  organs,  where 
they  multiph'  and  replenish  their  kind,  and  from  whence  all  their 
products  are  added  to  the  circulating  stream.  In  this  stage  of  the 
disease  it  certainly  is  toxfemic  in  its  character  and  not  septicjemic. 
It  probably  remains  so,  as  the  bacilli  in  the  blood  towards  the  lethal 
culmination  appear  to  be  such  as  have  been  crowded  out  of  the  organs 
rather  than  such  as  have  multiplied  in  the  blood  itself.  At  the  locus 
invasionis  there  is  sure  to  be  hj^x^^r^mia  and  engorgement  of  the  ves- 
sels, with  ecchymoses  or  more  extensive  hemorrhages  and  oedema  of 
the  tissues. 

Although  anthrax  presents  many  pathological  conditions,  the  com- 
mon propertj^  of  the  majority  of  the  septicaemic  or  toxsemic  diseases 
still  it  manifests  a  few  which  may  be  claimed  to  be  i^eculiar  to  or  path- 
ognomonic of  itself.  Of  these  the  most  striking  are  the  disturbances 
of  the  blood  by  which  it  is  changed  into  a  dark  pur  j)lish-red,  tar-like 
fluid,  owing  to  the  marked  destruction  of  the  red  blood  cells  and  the 
so-called  "gelatinous  infiltrations,"  alwaj's  i^resent,  and  generally  ex- 
tending from  and  about  the  locus  invasioiiis  when  such  is  situated  in 
the  cutis  or  in  the  walls  of  the  intestines,  and  between  the  folds  of  the 
mesentery  where  attached  to  the  intestine,  and  in  other  masses  of 
loose  connective  tissue  decidedly  vascular,  and  especially  in  the  cap- 
sula  adiposa  renalis.  In  no  animal  is  this  condition  locally  more 
marked  than  in  swine,  especially  between  the  jaws  and  along  the  in- 
ferior portion  of  the  neck  when  infected  from  consuming  the  flesh  of 
an  animal  dead  of  anthrax.  On  the  other  hand,  in  no  other  animal 
is  this  condition  more  widely  dispersed  over  the  organism  than  in  the 
horse.  It  may  be  looked  upon  as  pathognomonic,  because  never 
wanting  to  some  extent  and  not  present  in  any  such  form  in  any 
other  disease.  In  animals  there  is  a  marked  weakness  in  rigor  mor- 
tis, especially  prominent  in  the  herbivora  but  less  so  in  omnivora. 

The  lack  of  coagulation  in  the  blood  is  another  marked  character- 
istic of  anthrax.  While  common  to  the  disease,  the  enlarged  spleen 
is  in  no  sense  pathognomonic,  exactly  the  same  condition  occurring 
in  cattle  in  Texas  fever,  which  long  gave  rise  to  the  suspicion  that 
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that  plague  of  the  cattle  in  our  Southern  States  was  either  anthrax 
or  closely  related  to  it ;  but  the  thin,  claret-wine  or  dj^e-like  blood 
of  the  Southern  plague  is  all  suf3&cient  to  differentiate  it  at  once  from 
anthrax.  Small  masses  of  incompletely  jellyfied  coagulation  float  in 
the  fluid  of  the  large  vessels  and  the  heart. 

The  dense  parenchymatous  organs,  liver,  kidneys,  and  heart, 
often  including  the  body  muscles,  are  more  or  less  ansemic,  so  far 
as  the  parenchyma  itself  is  concerned,  clouded,  grayish-red  in  color, 
sometimes  yellowish-gray-red  when  the  disease  has  had  a  rather 
]3rotracted  course.  On  the  other  hand  the  veins  are  engorged,  and 
when  the  organ  is  cut  across  it  gives  quite  the  contrary  appearance, 
an  excessive  amount  of  blackish-red,  thick,  viscid  blood  flowing  over 
the  cut  surface,  especially  of  the  liver,  so  that  one  often  reads  of 
the  liver  or  the  kidney  being  engorged,  which  is  true  of  its  vessels, 
but  is  not  true  of  the  active  substance  of  the  organ.  The  lymph 
glands  are  invariably  swollen,  oedematous,  and  often  the  seat  of  pe- 
techial, ecchymotic,  or  diffuse  hemorrhage,  and  vary  correspond- 
ingly in  color.  When  the  invasion  has  been  from  a  wound  or  abra- 
sion in  the  cutis,  best  seen  in  man,  the  lymphatics  are  often  intensely 
swollen,  painful  to  the  touch,  and  extend  as  red  cords  under  the  sur- 
face of  the  swollen  and  oedematous  skin  to  the  connecting  pocket 
of  lymph  glands,  which  are  then  intensely  swollen  and  often  look 
like  purple  or  purplish-gray  plums  or  grapes  in  the  tissues,  as  we  cut 
down  on  them. 

The  local  seat  of  invasion  in  man,  when  situated  in  the  cutis, 
is  remarkably  interesting,  and  may  be  useful  in  relation  to  other 
animals  in  which  the  disease  is  far  less  frequently  seen  during  the 
jjrocess  of  development,  especially  in  the  earliest  stage.  The  most 
minute  lesions  are  the  most  interesting.  The  initial  lesion  fre- 
quently appears  like  an  insect  bite,  with  the  exception  that  the 
swelling  is  more  marked  and  intensely  red,  the  central  point  being 
indicated  by  a  distinct  dark-red  x^oint,  as  if  the  insect  had  di- 
rectly punctured  a  small  blood-vessel  and  a  slight  hemorrhage  had 
taken  place.  This  spot  swells  and,  becoming  pustulous,  being  filled 
with  a  serous,  serosanguineous,  or  hemorrhagic  fluid,  soon  rui:)tures, 
leaving  a  small  crater-like  opening  with  a  dry  dark-red  base,  over 
which  a  scab  is  formed.  The  tissues  around  the  primary  centre  are 
soon  complicated  in  j;he  embrace  of  the  extending  inflammatory  proc- 
esses, diffusely  red,  and  on  the  confines  often  surmounted  by  a  row 
of  vesicles  somewhat  resembling  the  original,  though  much  smaller. 
These  soon  rupture,  an  eschar  povering  the  whole  mass.  In  the  earli- 
est stage  numerous  bacilli  are  present  in  the  central  point,  but  as  these 
tissues  become  necrotic  the  bacilli  api)roach  the  confines  of  the  lesion, 
Vol.  XV.— 29 


450  BILLINGS— ANTHRAX. 

where  they  are  present  in  great  numbers.  From  here  they  invade  the 
tissues  in  the  vicinity,  find  their  way  into  the  lymphatics,  and  invade 
the  lymph  glands,  where  they  may  form  small  colonies ;  eventually 
they  gain  entrance  to  the  circulation  and  are  distributed  over  the 
system;  bacterial  embolism  is  common.  In  man  the  intensity  of  the 
bacterial  toxin  is  especially  manifest  in  the  rapidity  with  which  the 
processes  extend  into  the  more  profoundly  situated  subcutis  and  tis- 
sues beyond  it,  the  same  being  marked  by  dense  infiltration  and  a 
mahogony-red  color,  bands  of  this  color — the  lymphatics  and  sujjer- 
ficial  veins — extending  from  it,  "the  whole  mass  .being  oedematous. 

The  veins  of  the  stomach,  intestines,  and  mesentery  are  in  the 
same  engorged  condition  as  those  of  the  rest  of  the  body ;  the  walls 
of  the  stomach  are  often  thickened  and  the  seat  of  punctiform  and 
diffuse  hemorrhages;  the  mucosa  is  intensely  swollen,  of  a  dif- 
fuse redness,  differing  much  in  shade  and  itself  interrupted  b}^  pe- 
techial, ecchymotic,  and  more  extensive  hemorrhages  of  a  darker  color; 
the  mucosa  is  covered  by  a  thick  viscid  material ;  extravasations  into 
the  lumen  of  the  stomach  and  intestines  are  by  no  means  rare.  The 
mucosa  of  the  duodenum  and  jejunum  is  generallj^  affected  in  a 
similar  manner  to  that  of  the  stomach,  though  often  to  a  more  intense 
degree,  the  hemorrhagic  conditions  being  more  extensive ;  the  large 
intestine  suffers  in  the  same  way,  though  less  intensely.  This  red- 
ness of  the  mucosa  extends  to  those  of  the  pharynx  and  nasal  cavity, 
as  well  as  the  mouth.  In  animals  the  tongue  is  not  unfrequently  the 
seat  of  the  primary  lesion,  when  it  is  found  in  a  similar  condition — 
swollen,  oedematous,  engorged,  and  the  seat  of  hemorrhages. 

The  muscle  of  the  heart  is  invariably  swollen  and  ansemic,  and 
sometimes  the  seat  of  small  hemorrhages.  Serous  effusions  in  the  peri- 
toneal cavit}^  and  pericardial  sac  are  common.  Petechial  hemorrhages 
in  the  visceral  coating  of  the  pericardium,  especially  at  the  base  of  the 
heart  and  about  the  auricles,  as  well  as  under  the  endocardium,  are 
common.  In  general,  the  large  veins  of  the  lungs  suffer  with  those 
of  the  rest  of  the  body,  and  are  intensely  engorged;  petechial  and 
ecchymotic  hemorrhages  under  the  pleura  and  scattered  through  the 
lungs  are  common.  (Edema  i-)ulmonum  to  a  varied  and  sectional  ex- 
tent, according  to  the  disturbances  of  the  circulation,  is  by  no  means 
rare.  In  primary  lung  infection  the  presence  of  atelectatic  centres 
with  more  or  less  intense  hemorrhagic  disturbance,  with  a  tendency 
to  necrobiotic  destruction,  is  not  uncommon;  cellular  infiltration  or 
actual  pneumonic  lesions  of  any  extent  seldom  appear  except  in  direct 
invasion  by  aspiration  of  the  bacilli,  on  account  of  the  acuteness  of 
the  malady.  Engorgement  of  the  cerebral  vessels  is  present  with  oc- 
casional hemorrhage  of  limited  dimensions  into  the  meninges  and  a 
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serous  effusion  into  the  ventricles.     Hemorrhages  in  the  ovaries  and 
the  uterine  cavity  help  fill  out  the  picture. 


Symptoms. 
In  Animals. 

The  symptomatology  of  anthrax  is  not  always  satisfactory,  more 
especially  in  protracted  cases.  The  incubation  period  is  very  un- 
certain, but  seldom  if  ever  of  extreme  length.  It  is  dependent  on 
the  quantitative  and  qualitative  nature  of  the  invasion.  If  the  bacilli 
have  entered  the  body  in  great  numbers  and  at  the  same  time  in  an 
excessively  virulent  condition,  the  disease  may  appear  like  a  storm- 
burst  out  of  a  clear  sky.  In  such  cases  it  is  imjDOSsible  to  speak  of  a 
period  of  incubation.  This  manner  of  presentation  has  been  termed 
apojjlectic  anthrax.  Not  a  suspicion  exists  that  anything  is  wrong. 
A  personal  experience  well  illustrates  its  explosive  character.  Dur- 
ing my  studies  in  the  Bavarian  Alps  I  approached  a  woman  just  be- 
ginning to  milk  a  cow,  to  inquire  if  there  had  been  any  sick  cattle  on  the 
mountain,  or  any  indications  of  Milzbrand.  The  cow  at  the  time  was 
perfectly  quiet  and  apparently  undisturbed  by  anything.  Suddenly 
she  dropped  on  her  foreknees,  staggered,  rose,  and  fell  struggling  on 
her  side ;  a  few  convulsive  kicks  and  she  was  dead  in  almost  as  short 
a  time  as  it  has  taken  to  write  so  brief  a  description.  The  woman 
fortunately  escaped  with  no  other  injury  than  of  her  feelings,  and  the 
sole  stoical  remark,  "  Ja !  Ja !  Herr  Doctor,  ich  glaube  das  ist  Milz- 
brand." In  such  cases  there  is  undoubtedly  a  period  of  incubation, 
but  the  development  of  the  bacilli  is  so  rapid  as  to  give  no  time  to 
indicate  their  presence  by  premonitory  symptoms.  In  general  three 
or  four  days  must  jjass  by  ere  indications  of  disease  are  present.  It 
is  but  rarely  that  the  apoplectic  form  occurs  so  it  can  be  examined  at 
once,  or  even  that  the  investigator  sees  it  at  all.  The  lesions  are 
the  most  extreme  blood  disturbances,  infiltrations,  and  hemorrhages. 
In  animals  local  external  lesions  would  seem  to  be  rare. 

In  the  ordinary  course  of  events  anthrax  takes  what  may  be  termed 
an  acute  course,  though  the  first  disturbances  may  appear  suddenly, 
sucli  as  loss  of  ai^petite,  often  complete;  cessation  of  milk  secretion; 
staring  hair,  increased  respiration,  chills,  aud  high  fever  up  to  105"^ 
or  107"  F. ;  the  extremities  are  cold ;  there  is  often  a  period  of  inter- 
mittence  between  the  chills  and  the  fever,  which  once  gave  rise  to  the 
suspicion  that  anthrax  was  a  malarial  disease. 

Spasmodic  convulsions  of  the  muscles  of  the  body  are  frequent, 
while  a  general  twitching  of  the  muscles  is  still  more  common.     The 
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animals  are  very  weak,  and  loath  to  move ;  hence  the j  stand  isolated 
when  in  pasture.  The  veins  of  the  visible  mucosae  are  extremely'  en- 
gorged ;  the  membranes  are  often  swollen  and  diffusely  red  at  the  same 
time.  This  is  especialh^  marked  in  the  rectum,  from  which  are  often 
discharged  fiieces  covered  with  bloody  streaks  and  hemorrhagic  diar- 
rhoeal  evacuations  in  which  the  bacilli  are  easilj^  to  be  found.  The 
rapidity  with  which  spore  development  occurs  in  such  discharges  after 
they  leave  the  animal  has  been  previously  noticed.  Colic  symptoms 
are  very  common  in  horses,  but  not  in  other  animals.  These  i^arox- 
3'sms  of  exacerbation  and  relaxing  in  the  severity  of  the  attack  may 
continue  for  several  hours,  the  animal  sometimes  eating  in  the  in- 
terim. In  some  cases  local  swellings  appear  early  in  the  attack, 
which  in  reality  much  resemble  those  seen  in  man,  except  that  they  are 
more  extensive ;  these  swellings  are  dense,  dough-like,  extremely  hot, 
and  sometimes  so  intense  is  the  disturbance  that  the  skin  has  a  diffuse 
reddish  color.  Crackling  of  the  skin  (like  dry  parchment),  as  the 
hand  is  passed  over  these  tumefactions  with  some  pressure,  does  not 
occur  in  anthrax,  there  being  no  gas  development  in  these  local  swell- 
ings; on  the  contrary,  they  are  oedematous.  It  is  singular  that  this 
error  is  still  printed  in  some  very  modern  books.  The  "crackling 
tumefaction"  or  sensation  is  most  pathognomonic  of  a  disease  once 
belonging  to  the  anthrax  group,  but  now  most  decidedly  differentiated 
from  it  by  its  baton-shaped  bacillus  and  the  lesion  spoken  of  and  ab- 
sence of  gelatinous  infiltrations,  though  resembling  anthrax  in  some 
things,  more  particularly  in  occurring  at  the  same  season  of  the  year 
and  in  the  same  localities.  It  is  different  from  anthrax  in  another 
marked  essential,  in  that  in  no  disease  is  there  a  more  marked  indi- 
vidual predisposition  than  in  emphysema  infectiosum,  or  black-leg. 

In  the  hog  the  most  marked  clinical  symptom  of  anthrax  is  gener- 
ally the  oedematous  swollen  condition  of  the  tissues  of  the  jaws  and 
under  the  neck. 

In  Man. 

As  in  animals  so  in  man  the  period  of  incubation  is  variable  from 
a  few  hours  to  several  days,  though  generally  longer  in  man  than  in 
the  herbivora  because  of  the  lesser  disposition  or  less  favorable  feed- 
ing-ground offered  the  bacilli  by  the  omnivora  in  general.  When  the 
invasion  of  the  bacilli  has  been  by  the  respiratory  tract  the  symp- 
toms are  frequently  far  from  recognizable  at  once ;  and  the  same  can 
be  said  of  infection  hj  the  digestive  trabts. 

The  most  marked  symptoms  of  local  cutaneous  infection  have 
already  been  given  in  considering  the  lesions,  one  of  the  earliest  if 
not  the  earliest  indication  of  infection  being  the  "  Fliegenstich, "  or  the 
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papule  resembling  an  insect  bite  not  only  in  appearance  but  in  its 
aggravating  itching,  so  that  through  the  patient's  scratching  a  scab 
is  often  formed  ere  the  primary  pustule  has  a  chance  to  develop. 
The  continued  itching  of  such  a  part  with  the  augmentation  of  the 
redness  and  oedematous  swelling,  the  shooting  i>ains  in  the  locality, 
and  the  red  lines  in  the  skin  marking  the  swollen  lymj)hatics  are  among 
the  strongest  initial  symjjtoms  of  anthrax.  As  the  disease  progresses 
the  hemorrhagic  oedematous  conditions  augment  in  intensitj',  and  the 
tissues  become  more  and  more  discolored  and  variegated  in  tints; 
vesiculation  and  scab  formation  over  the  ruptured  vesicles  or  pustules 
are  decidedly  characteristic.  Fever  is  one  of  the  natural  accompani- 
ments of  such  a  disease,  though  not  always  excessively  marked  in  the 
early  stages.  On  account  of  the  venous  engorgement  common  to 
anthrax  in  all  its  victims  the  visible  mucosae  are  not  only  injected  but 
often  swollen  and  diffusely  discolored ;  the  mouth  is  dry  and  the  tongue 
is  coated.  Cerebral  disturbance  is  frequent.  As  in  animals  and  in 
other  forms  of  septicgemia,  diarrhoea  is  frequent.  The  malignant  cases 
may  terminate  in  from  twenty -four  to  forty -eight  hours,  and  are  often 
preceded  by  collapse.  Not  only  are  the  local  symptoms  more  frequent 
in  man  than  in  animals,  but  they  are  generally  much  more  marked, 
slower  in  development,  and  enduring  longer. 

It  has  been  the  custom  frequently  to  speak  of  the  local  oedema 
which  appears  in  anthrax  aside  from  that  at  the  point  of  invasion  as 
forming  distinct  phenomena,  but  it  simply  indicates  more  general 
infection  or  effect  of  the  toxin  on  the  local  circulation,  and  is  espe- 
cially marked  in  the  eyelids  and  dependent  parts  of  the  body,  and 
often  gives  rise  to  gangrenous  disturbance,  "  anthrax  carbuncle. "  The 
local  disturbances  frequently  take  an  exceedingly  mild  course,  the 
general  infection  following  the  like  path  though  not  without  disturb- 
ing influences  in  other  parts  of  the  body. 

The  symptoms  following  the  consumption  of  anthrax-infected  flesh 
are  at  first  those  seen  in  other  cases  of  ptomain  poisoning  of  a  like 
origin— general  malaise,  headache,  gastralgia,  debility,  weakness, 
sometimes  vomiting,  and  not  exceptionally  diarrhoea.  If  the  disease 
is  not  fatal  in  a  few  hours  or  within  the  first  twenty-four  or  forty -eight 
hours,  and  time  elapses  for  full  development  of  the  bacilli  and  their 
generalization  over  the  organism — a  kind  of  metastasis^ — local  dis- 
turbances may  appear  in  the  form  of  carbuncles  here  and  there,  the 
favorite  localities  being  along  the  arm  and  about  the  head,  i^rogressing 
in  fatal  cases  to  general  oedema  of  the  parts,  gangrene,  collapse,  and 
death.  In  more  protracted  cases  the  general  disturbances  are  still 
more  marked  T)y  local  fftdemas,  diarrha^as  of  a  hemorrhagic  character, 
settling  of  the  blood  in  dependent  parts,  intense  x>ain,  unconscious- 
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Dess,  delirium,  and  accelerated  breatliing.     Hemorrliages  from  the 
mouth,  nose,  and  rectum  have  been  remarked  in  very  severe  cases. 

Diagnosis. 

In  no  case  is  the  bacteriologist's  dictum,  "No bacillus  no  disease," 
<more  easily  ajjplied  than  in  anthrax,  with  the  advantage  of  an  early 
diagnosis  far  more  in  favor  of  man  than  animals  on  account  of  appar- 
ent j)redominance  of  local  infection  and  the  plainness  of  the  lesions, 
in  which  the  bacilli  can  be  at  once  found,  whereas  in  animals  they  are 
generally  not  present  in  the  blood  of  the  superficial  veins  until  tow- 
ards the  end  of  the  attack.  In  no  other  disease  is  a  correct  history 
of  more  importance  than  in  anthrax;  in  animals,  in  regard  to  the 
nature  of  the  pasture,  have  there  been  any  previous  cases?  how  did 
they  deport  themselves?  and  above  all,  though  not  infallible  in  its 
indication,  the  season  of  the  year  is  of  the  greatest  importance.  The 
season  of  the  year  being  between  July  and  October,  the  symptoms 
suspicious,  the  next  important  question  is.  Has  the  locality  been  an 
anthrax  centre?  Were  animals  buried  where  this  or  these  animals 
were  pastured?  A  season  of  drought  following  a  wet  spring  should 
not  be  forgotten  as  a  valuable  aid  in  a  sui^picious  case.  In  the  winter 
things  are  more  difficult.  Susj^ecting  anthrax,  one  asks  where  roots 
were  raised,  if  fed  to  cattle,  or  where  the  grass  was  cut.  Were  there 
any  burials  of  animals  in  those  fields  in  previous  years? 

In  man  the  case  is  generally  far  simpler;  knowing  the  business 
of  the  i^erson  having  a  local  lesion,  the  diagnosis  is  often  self- 
evident.  Not  knowing  the  business,  in  case  of  pulmonary'  infection, 
the  diagnosis  is  found  with  difficulty.  In  case  of  meat  poisoning 
in  anthrax  it  is  the  same  until  the  local  lesions  begin  to  ax)pear  as 
in  pulmonary  glanders,  though  not  so  difficult.  But  in  man  as  in 
animals  in  all  cases  of  suspicion  and  all  cases  of  diarrhoea  or  blood 
discharges  an  examination  of  the  same  by  the  microscope  will  often 
bring  the  diagnosis  to  a  quick  solution.  It  must  not  be  forgotten 
that  the  characteristic  bacilli  are  often  present  in  the  faeces  or  sputum 
long  ere  they  can  be  found  in  the  blood. 

In  man  the  physician  generally  has  the  advantage  of  an  immediate 
examination  of  the  tissues  of  the  local  lesion,  a  drop  of  blood  from 
which,  if  properly  squeezed  out  from  the  depths  and  not  the  super- 
ficial blood,  will  invariably  contain  the  bacilli.  Inoculation  of  ani- 
mals is  scarcely  ever  necessary  in  these  days  to  make  a  diagnosis  of 
anthrax. 
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Prognosis. 


The  prognosis  in  anthrax  iu  cattle,  slieep,  and  horses  is  bad. 
Treatment  at  present  seems  out  of  the  question.  The  loss  is  said  to 
be  from  seventy  to  eighty  per  cent.  In  general,  the  loss  in  swine 
from  anthrax  is  not  sufficient  to  be  woi-thy  of  consideration.  The 
omnivora  having  far  less  disposition  to  anthrax  than  the  herbivora, 
the  microorganisms  remaining  for  a  much  longer  time  confined  to 
their  locus  of  invasion,  generalization  being  consequently  much 
slower,  it  is  evident  that  the  chances  for  treatment  and  recovery  are 
exceedingly  high  in  man  in  all  cases  of  cutaneous  infection,  the  treat- 
ment of  which  is  local  and  much  resembles  that  practised  in  rabies, 
viz.,  the  immediate  destruction  of  the  bacilli  at  the  seat  of  invasion 
by  laying  open  the  tissues  of  the  whole  complicated  districts  and 
applying  chemical  germicide  caustics — pure  carbolic  acid.  Ferrum 
candens  and  the  fuming  acids  have  not  so  much  value.  When  treated 
at  once  (it  must  be  remembered  the  diagnosis  can  be  made  with  the 
microscope  as  soon  as  an  initial  lesion  is  noticeable  in  cutaneous  in- 
vasion) a  fatal  termination  need  scarcely  be  looked  for.  This  result 
bears  direct  relation  to  the  timeliness  and  thoroughness  with  which 
the  local  lesion  is  treated.  In  pulmonary  and  intestinal  infection  the 
prognosis  is  as  bad  as  it  possibly  can  be.  Recoveries  have  been  sel- 
dom observed. 

Prophylaxis. 

Up  to  this  time  anthrax  has  been  a  bourne  from  which  but  few 
traveEers  have  returned.  As  has  been  previously  intimated,  unlike 
the  method  of  stamping  out  successfully  practised  in  a  "  contagious" 
or  obligatory-parasitic  disease,  it  avails  but  little  in  lessening  the 
continued  dangers  from  anthrax  to  destroy  the  diseased  animal  alone, 
and  yet  that  should  be  done  with  the  utmost  care  and  painful  atten- 
tion to  detail.  The  farmer  who  has  a  case  of  anthrax  on  his  place, 
the  veterinarian  or  physician  who  has  one  in  charge,  even  if  it  be  in 
a  human  i)atient,  must  bear  in  mind  that  each  such  case  is,  living  or 
dead,  a  veritable  mortar  loaded  with  millions  of  microscopic  bombs,  a 
thousand  times  more  dangerous  than  if  made  of  dynamite,  which  may 
explode  and  distribute  a  self-multiplying  and  almost  non-destructible 
posterity  in  any  locality  they  may  fall.  It  must  not  be  forgotten  that 
the  diseased  or  dead  individual  is  not  necessarily  dangerous  in  the 
sense  of  a  variola,  a  glanders,  or  a  pleuropneumonic  patient.  It  is 
dangerous  from  the  seeds  it  may  sow,  every  drop  of  blood,  every  par- 
ticle of  secretion,  every  discharge  from  the  living,  or  anything  pass- 
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iog  from  tlie  dead  is  freighted  with  possible  danger  to  tlie  undiseased 
if  it  by  any  means  gains  access  to  tlie  soil.  It  is  a  completely  de- 
monstrated fact  that  foulness  and  cadaveric  changes  are  non-conform- 
able to  the  life  of  bacillus  anthrax  in  the  dead,  and  that  cadavers  buried 
at  once  without  any  interference  are  absolutelj^  without  danger  in 
time,  so  far  as  the  internal  parts  go,  there  being  no  anthrax  germs 
there,  either  as  bacilli  or  si:)ores.  It  is  the  discharges  which  may 
come  from  the  nose,  bladder,  udder,  or  rectum,  and  be  spread  on  the 
ground  or  stable  floor,  straw  or  bedding,  in  which  spore  development 
momentarily  msij  and  generally  does  take  place,  which  may  form 
permanent  sources  of  danger  to  those  coming  in  contact  with  them, 
or  may  lead  to  the  development  of  secondary  places  of  danger  to  the 
living.  As  an  autopsy  is  absolutely  unnecessary  to  the  diagnosis  of 
anthrax  (any  of  the  discharges,  but  particularly  the  blood  and  faeces 
answering  for  that  purpose  invariabl}^  when  the  animal  is  dead  or 
approaching  death,  b}^  the  aid  of  the  microscope),  the  law  should 
absolutely  forbid  anj  autopsy  or  cutting  up  of  a  dead  individual,  or 
any  bloody  operation  on  domestic  animals,  when  the  disease  is  such 
as  to  justify  even  a  suspicion  of  anthrax,  except  in  experiment  sta- 
tions and  places  especially  fitted  for  taking  care  of  such  cases. 

Human  cadavers  should  be  cremated,  as  should  be  the  bodies  of 
all  dead  of  dangerous  infectious  diseases.  Animals  should  be  burned 
also,  were  it  not  that  it  is  not  always  so  practicable  as  burial.  There 
is  too  much  danger  of  doing  it  incompletely.  The  greatest  danger  in 
anthrax  in  animals  is  from  the  manure  of  the  diseased  and  in  blood 
and  secretions  escaping  from  the  cadaver  in  moving  it  and  getting  it 
on  the  ground.  The  carcasses,  therefore,  must  be  handled  with  the 
utmost  care.  The  nostrils,  rectum,  and  sheath,  or  vagina,  should  be 
plugged  with  old  cloths  soaked  in  strong  carbolic  acid,  the  mouth 
should  be  bound  up  with  the  same,  and  the  carcass  should  be  carefully 
watched  while  being  moved.  The  hole  should  not  be  less  than  six 
feet  deep  for  large  animals  and  four  for  small  ones  (sheep) ,  and  large 
enough  so  that  the  carcass  can  be  dumx>ed  in  easily.  In  digging  the 
hole  the  earth  should  be  removed  for  one  foot  in  depth  over  a  space 
four  feet  wider  than  the  proposed  excavation,  leaving  one  side  free 
from  piled-up  earth  to  drive  into.  A  dray,  or  "  stone  boat"  is  far 
preferable  to  a  wagon  to  move  cadavers.  The  cadaver  should  be 
dumped  into  the  hole,  if  possible,  without  unloading.  If  practicable, 
a  good  covering  of  unslacked  lime  should  precede  the  filling  the  hole, 
the  last  dirt  being  that  at  first  dug  up.  In  point  of  fact  such  a  place 
should  be  tightly  fenced  in,  paved,  and  left  undisturbed  for  at  let^st  one 
year.     High,  dry  land  must  be  invariably  selected  for  such  burial. 

In  case  of  anthrax  being  diagnosed  in  an  animal,  the  remaining 
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animals  should  be  removed  if  it  is  possible,  leaving  tlie  sick  one  where 
found  infected,  after  their  temperature  has  been  taken.  All  cattle 
or  sheep  with  a  temperature  over  102.5°  F.  and  horses  with  one  over 
100°  F.  should  be  looked  upon  with  suspicion  in  ca^je  anthrax  has 
been  diagnosed  in  a  companion.  In  case  the  animals  are  jjastured, 
the  fields  should  be  gone  over  carefully  and,  as  is  generally  the  case 
at  the  anthrax  season,  every  especially  green  jjlace,  every  place  with 
stagnant  water,  or  where  the  drainage  is  poor  and  land  moist,  should 
be  looked  on  with  suspicion.  In  known  anthrax  sections  it  should  be 
a  law  that  all  such  places  should  be  either  drained  or  filled,  or  se- 
curely fenced  off.  Drainage,  refilling,  and  bringing  the  moisture 
down  to  that  of  the  adjoining  lands  will  put  an  end  to  anthrax  in  one 
or  two  seasons.  Every  mound  looking  as  if  it  may  have  been  the 
burial  place  of  an  animal  must  be  looked  on  with  suspicion,  more 
especially  if  covered  with  a  green,  rich  verdure,  in  comparison  with 
the  surroundings.  If  the  animals  are  in  a  stable,  there  is  not  much 
danger  to  the  others,  provided  the  flies  are  heyi  out  and  the  manure 
and  urine  can  be  totally  disinfected.  The  sick  animal  should  be 
killed  as  soon  as  possible  after  the  diagnosis  has  been  made.  Not 
even  a  hair  or  a  shoe  should  be  plucked  or  taken  off  in  remembrance ; 
not  a  ball  from  a  horn  or  a  tag  from  an  ear.  The  place  where  the 
animal  has  stood  should  be  first  scalded  with  an  abundance  of  boiling 
water,  to  which  one  per  cent,  of  corrosive  sublimate  has  been  added 
or  ten  per  cent,  of  carbolic  acid.  This  should  be  done  before  any 
litter  or  manure  has  been  removed;  or  if  removed,  it  should  be  first 
mixed  with  fine,  dry,  unslacked  lime  which  should  then  be  slacked, 
when  the  stuff  can  be  carefully  removed  in  barrels  and  then  burned. 
After  cleaning  with  hot  water,  prepared  as  above  described,  and  al- 
lowed to  dry,  the  place,  floor,  manger,  and  all  should  receive  two  good 
coatings  of  freshly  made  whitewash. 

In  regard  to  the  human  patient,  the  attending  physician  cannot  be 
too  guarded  in  his  operations  nor  too  careful  in  instructing  attendants 
as  to  the  destruction  of  wound-dressings  and  care  in  dressing  the 
wound.  No  one  should  attend  an  anthrax  patient,  or  touch  a  thing  com- 
ing from  such,  or  take  part  in  disinfection  if  he  has  a  wound  or  abra- 
sion in  the  hands  or  exposed  parts,  and  all  should  be  warned  against 
ruV)biug  or  scratching  themselves  with  hands  that  have  just  been  used 
about  such  a  patient  or  his  belongings.  It  is  a  serious  question  if  the ' 
urine  and  rectal  discharges  of  anthrax  patients  should  not  be  so 
treated  as  surely  to  destroy  the  germs,  even  if  they  are  to  be  emptied 
into  sewers.  In  country  districts,  where  they  are  liable  to  be  dumped 
anywhere,  or  spread  on  the  ground  at  any  time,  this  certainly  should 
be  done.     As  in  animals  so  in  man,  flies  and  mosquitoes  should  be 
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peremptorily  barred  admittance  where  tlie  diseased  are.  No  visitors 
should  be  allowed.  Patients  should  be  warned  against  the  dangers  of 
scratching  themselves.  The  law  should  demand  that  all  rags,  curled 
hair,  and  wool  imported  from  suspected  districts  should  be  first 
steamed  in  some  way  so  as  securely  to  kill  all  germs  ere  the  em- 
ployees are  permitted  to  handle  them.  Employees  should  be  cau- 
tioned against  working  with  exposed  wounds  on  their  hands.  Those 
engaged  in  working  dusty  material  should  wear  some  kind  of  dust 
protectors. 

Regarding  infection  from  the  milk  or  flesh  of  anthrax-diseased 
animals  it  does  not  seem  necessary  to  say  anything  in  this  country. 

Some  attempts  have  been  made  in  the  direction  of  preventive 
inoculation,  but  without  there  being  anything  definitely  known  as 
to  there  being  any  such  thing  as  accxuired  immunity  in  the  few 
cases  that  recover.  "Mild  cases"  of  anthrax  seem  to  be  unknown 
in  animals.  In  man,  cases  of  secondary  infection  have  been  reported 
sufliciently  often  to  justifj^  the  assertion  that  "  a  single  attack  gives 
no  protection  against  a  second."  Unfortunately  in  animals  so  few 
have  recovered  as  not  to  give  opportunit}^  for  the  recording  of  such 
an  observation.  Preventive  inoculation  seems  an  unjustifiable  at- 
tempt in  anthrax;  that  is,  it  is  imjtossible.  In  man  something  may 
yet  be  done  with  a  bacterial  germicide  or  antitoxin,  but  the  way  to 
prevent  anthrax  is  to  drain  and  fill  dangerous  lauds,  or  where  that  is 
impossible,  permanently  fence  them  off,  except  for  swine  pastures, 
and  to  disinfect  all  articles  of  commerce  experience  has  shown  liable 
to  be  dangerous,  immediately  on  their  importation  and  before  opera- 
tives have  opportunity  to  come  in  contact  with  them. 
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FOOT-AND-MOUTH  DISEASE. 


By  the  term  foot-and-mouth  disease  is  understood  an  acute  infec- 
tious malady  of  cattle,  which  is  associated  with  fever  and  the  forma- 
tion of  vesicles.  In  rare  cases  the  disease  is  observed  also  in  horses, 
dogs,  cats,  poultry,  and  game,  and  it  may  be  transmitted  to  man. 

The  localization  of  the  disease  is  not  always  the  same  in  animals. 
Thus  the  mouth  alone  is  affected  in  horses,  and  is  also  mainly  and 
primarily  involved  in  cattle,  poultry,  dogs,  and  cats ;  the  feet  are 
chiefly  attacked  in  swine,  sheep,  and  goats ;  but  in  swine  involvement 
of  the  snout  as  well  is  not  rare.  The  next  most  common  locations  are 
the  udder  and  teats. 

The  symptoms  in  animals  consist  in  fever  and  the  eruption  of  a 
vesicular  exanthem  upon  the  lips,  gums,  and  tongue,  the  vesicles 
being  filled  with  fluid  which  is  at  first  clear  and  later  becomes  turbid. 
The  blebs  may  rupture  and  coalesce  and  thus  give  rise  to  more  or  less 
extensive  excoriations.  Soon  afterwards  similar  vesicles  appear  also 
on  the  feet,  where  they  reach  a  larger  size,  especially  under  the  in- 
fluence of  external  uncleanliness,  and  may  become  very  painful. 
Finally,  in  cows,  the  udder  and  teats  are  likewise  involved.  As  a  re- 
sult of  all  these  symptoms  the  animals  lose  their  appetite  and  the 
milk  becomes  scanty,  sometimes  thick,  yellowish,  slimy,  salty,  and 
resembles  colostrum.  Besides,  the  milk  coagulates  more  readily 
than  usual  and  is  more  or  less  unfit  for  the  manufacture  of  butter  and 
cheese.  As  a  rule,  particularly  under  favorable  hygienic  conditions, 
recovery  ensues  in  about  two  weeks.  More  rarely  complications  de- 
velop (inflammations  of  the  digestive  organs,  myocarditis,  jjvsemia, 
hepatitis,  and  splenitis)  and  the  disease  ends  fatally. 

The  extent  of  the  ravages  caused  by  foot-and-mouth  disease 
among  domestic  animals  may  be  gathered  from  the  following  statis- 
tics taken  from  a  paper  by  Wehmer' :  There  were  attacked  in  Ger- 
many in  1888,  82,8.34;  in  1889,  555,184;  in  1890,  816,911;  in  1891, 
821,130;  in  1892,  4,153,539;  in  1893,  500,342  animals.  From  among 
other  countries  we  may  mention  that  in  Austria,  h)  1889,  50(5,150 
animals  were  reported  attacked,  and  in  1890,  156,320;  in  Belgium,  in 
1888,  230,  in  1889,  899,  and  in  1890,  4,708.     In  France  the  scourge 
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appeared  in  1888  in  427  localities,  in  1889  in  234,  and  in  18-90  in  79 ; 
in  Italy,  in  1888  in  75,  in  1889  in  48,  and  in  1890  in  265 ;  in  Switzer- 
land, in  1888  in  152,  in  1890  in  594;  in  Roumania,  in  1889  in  455,  and 
in  1890  in  120  communities.  In  Hungary  the  official  reports  state 
that  in  the  years  1889-92,  1,132,775  horned  cattle,  494,533  sheep,  and 
434,977  swine  suffered  from  the  disease,  and  the  loss  caused  thereby 
during  1889-90  is  approximately  estimated  by  J.  Hutyra"  at  24,000,- 
000  kronen.  According  to  Schneidemiihl '  the  damage  resulting  from 
foot-and-mouth  disease  to  animals  attacked  and  killed  during  the 
years  1889-93  is  fully  100,000,000  marks  ($25,000,000).  In  England 
the  loss  caused  by  the  epidemic  of  1883  was  estimated  at  =£1,000,000 
sterling  (15,000,000);  in  France  during  1871,  according  to  Bouley,  at 
30-35,000,000  francs  ($6,000,000  to  $7,000,000);  in  Switzerland  the 
annual  loss  is  10,000,000  francs  ($2,000,000). 

The  transmission  of  foot-and-mouth  disease  to  man  must  be  con- 
sidered to  be  relativelj'  rare,  as  compared  with  the  extensive  epi- 
demics in  animals.  On  the  other  hand,  it  is  only  in  recent  years 
that  attention  has  been  again  directed  to  the  disease  in  man,  and  its 
occurrence  has  been  established  b}^  numerous  incontestable  obser- 
vations. 

History  of  the  Disease  in  Man. 

The  opinion,  that  the  disease  may  be  transmitted  from  animals  to 
man  b}'  the  ingestion  of  milk  and  perhaps  also  by  the  contact  of 
cutaneous  wounds  with  oral  and  other  secretions,  has  been  expressed 
since  the  affection  was  j&rst  recognized  towards  the  end  of  the  seven- 
teenth centurj'.  Of  course  the  exact  mode  of  infection  was  obscure, 
owing  to  the  imperfect  notions  of  the  nature  of  the  infectious  agent, 
which  was  thought  to  be  a  miasm  derived  from  the  air  or  the  ground. 
The  first  attempts  at  elucidating  the  mode  of  infection  date  from  the 
year  1834,  when  Hertwig'  and  two  of  his  assistants  drank  a  consider- 
able quantity  of  milk  from  a  cow  affected  with  foot-and-mouth  dis- 
ease, and  all  three  in  consequence  suffered  from  the  malady  in  a 
typical  form.  Cutaneous  inoculations  were  also  repeatedly  made. 
Thus  Bossi  '  mentions  an  accidental  inoculation  of  several  children 
with  the  contents  of  mammary  vesicles  from  animals  suffering  from 
foot-and-mouth  disease  which  had  been  mistaken  for  cowpox.  Infec- 
tion did  not  occur.  Equally  negative  were  the  attempts  at  auto- 
inoculation  made  by  Siegel "  with  the  contents  of  the  vesicles  of  animals 
and  with  oral  mucus. 

In  1893  Schautyr'  succeeded  in  producing  infection  of  healthy 
cattle  from  men  affected  with  foot-and-mouth  disease. 
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As  the  more  recent  bacteriological,  orrliotlierapeutic,  and  diagnos- 
tic methods  came  into  vogue,  renewed  attention  began  to  be  devoted, 
especially  in  Germany,  to  tlie  question  concerning  the  etiology  of 
foot-and-mouth  disease  in  animals  as  well  as  in  man.  Considerable 
stimulus  was  given  to  the  inquiry  by  the  increasing  spread  and  rising 
mortality  of  the  scourge  comj^lained  of  by  stockmen,  so  that  the  Prus- 
sian minister  of  agriculture  in  1893  offered  a  prize  for  the  best 
treatise,  and  renewed  the  offer  in  1895,  when  the  amount  of  the  prize 
was  raised  to  36,000  marks. 

In  the  mean  time  the  knowledge  of  the  sym^jtomatology  of  the 
disease  had  been  enlarged,  particularly  by  the  communications  pub- 
lished by  Siegel,"  Bussenius,"  Boas,'°  G.  Lewin,"  Lindner,'"  Kobner," 
Ebstein,'*  Glaister,'^  Stierlin,'"  and  others, 

A  decided  step  toward  attacking  the  disease  in  animals  and  hence 
also  in  man  was  taken  by  the  Prussian  government  in  1897  by  the 
appointment  of  a  scientific  commission,  headed  by  Loffler,  the  well- 
known  discoverer  of  the  diphtheria  bacillus,  to  investigate  the  sub- 
ject. At  the  present  time  some  very  important  results  of  these  careful 
investigations  are  already  at  hand. 

Etiology  and  Pathogenesis. 

There  can  be  no  question  that  foot-and-mouth  disease  in  ani- 
mals and  men  constitutes  an  infectious  malady,  in  view  of  its  course 
and  the  mode  of  its  transmission.  Neither  is  there  any  doubt 
that  the  infectious  material  is  to  be  sought  in  the  liquid  contents  of 
the  vesicles,  in  the  secretion  of  the  ulcers,  and  in  the  milk  which  has 
come  in  contact  with  it,  perhaps  also  in  the  urine  and  fseces ;  while 
infection  by  way  of  the  blood,  by  the  expired  air,  and  by  the  bodily 
exhalations  is  thus  far  not  proven. 

No  matter  whether  the  morbific  agent  is  fixed  or  volatile,  the  ob- 
servations of  veterinarians  seem  to  indicate  that  it  possesses  but  slight 
resistance.  Wherever  a  fresh  outbreak  has  appeared  many  months 
after  the  extinction  of  an  epidemic  the  possibility  of  a  direct  infection 
by  other  animals  suffering  from  the  disease  cannot  be  excluded.  On 
.the  other  hand,  a  few  veterinarians  assert  that  the  infectious  ma- 
terial may  remain  capable  of  develoi)ment  for  a  considerable  time 
in  the  intestinal  canal  of  an  animal  as  well  as  in  the  alvine  evacu- 
ations. 

Infection  may  ol^viously  take  place  in  either  of  two  ways.  The  first 
is  by  crmtact;  the  contents  of  the  vesicles  or  the  secretions  of  the  ul- 
cers may  [)enetrate  the  human  skin  through  abrasions  or  lacerations. 
This  is  the  reason  that  stable  attendants  are  most  liable  to  be  affected 
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with  foot-and-moutli  disease.  Still  it  is  remarkable  tliat  observations 
of  this  foriQ  of  infection  are  particularly  scanty.  Tlie  most  natural 
explanation  of  this  fact  is  that  medical  observation  in  the  country  is 
usually  insufficient,  and,  moreover,  that  serious  disease  or  even  fatal 
cases  are  rare  in  man.  Perhaps  a  single  attack  of  the  disease  confers 
a  relative  or  absolute  immunity,  thus  greatly  reducing  the  morbidity 
statistics,  especially  on  account  of  the  stationary  character  of  the 
rural  j)opulation. 

The  second  and  practically  the  most  important  source  of  infection 
lies  in  the  milk  and  other  dairy  products,  particularly  butter  and 
cheese.  The  consumption  of  raw  milk  has  a  special  pathogenic  im- 
portance, as  numerous  observations  in  recent  years  have  shown.  It 
is  questionable,  however,  whether  the  infectious  material  is  contained 
in  the  milk  as  such  or  only  in  that  which  has  been  contaminated  with 
the  contents  of  the  vesicles.  Nocard '"  has  shown  by  experiments  that 
milk  drawn  Avith  extreme  care  and  not  tainted  with  fluid  from  the 
vesicles  may  be  drank  without  harm.  Still  even  under  the  greatest 
precautions  the  possibilit}-  of  infection  can  hardly  be  positively  pre- 
vented. It  is  still  an  open  question  whether  the  milk  is  a  carrier  of 
infection  during  the  stage  of  incubation  of  the  disease  on  the  one 
hand  and  during  the  stage  of  defervescence  on  the  other.  As  far  as  I 
know,  no  investigations  of  this  point  have  been  reported.  But  the 
milk  of  animals  in  which  the  process  is  localized  exclusively  on  the 
feet  must  be  looked  upon  as  harmless,  at  least  in  the  present  stage  of 
the  inquiry.  Repeated  thorough  boiling  of  the  milk  (not  so-called 
j)asteurization)  kills  the  virus  and  renders  the  milk  wholesome.  On 
the  other  hand,  as  has  been  stated  above,  the  danger  from  the  milk 
per  se  is  of  minor  importance. 

Of  more  serious  import  than  the  consumption  of  milk  is  that  of 
other  dairy  products — butter,  cheese,  buttermilk,  and  cream.  Espe- 
cially those  named  first,  which  are  eaten  raw,  must  be  looked  upon  as 
most  likelj^  to  spread  the  disease.  This  statement  is  borne  out  by  a 
number  of  reported  cases  in  which  the  infection  could  be  traced  with 
the  greatest  probability  to  the  consumption  of  butter  or  cheese 
(Ebstein,"  Case  I.). 

As  regards  the  spread  of  the  disease  from  man  to  man  and  its 
mode  of  propagation,  sufficient  observations  are  not  as  yet  available. 
In  the  ei)idemic  of  the  year  1891  in  a  village  not  far  from  Berlin,  de- 
scribed by  Siegel,  the  spread  was  exceedingly  rapid.  As  a  rule 
several  members  of  a  family  were  attacked  in  quick  succession,  and 
soon  after  the  inhabitants  of  adjacent  houses.  Of  interest  in  this 
connection  is  also  an  observation  by  Lindner,'"  which  was  most  prob- 
ably an  instance  of  foot-and-mouth  disease.     At  the  surgical  clinic 
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a  child  known  to  have  drank  raw  milk  was  first  taken  sick,  then  fol- 
lowed the  child  in  the  next  bed,  then  the  third  lying  beside  the 
second,  and  so  on  through  the  whole  of  one  side  of  the  ward,  the 
ojjposite  side  remaining  free.  As  every  child  used  its  own  eating 
utensils,  infection  by  this  means  seemed  to  be  excluded.  Direct  con- 
tact of  the  children  was  also  out  of  the  cjuestion,  as  all  of  them  had 
been  operated  upon  and  were  confined  to  the  bed. 

However,  this  instance  proves  nothing  against  local  infection,  and 
obviously  cannot  be  pleaded  for  the  theory  of  air  infection.  It  is 
precisely  the  fact  that  always  the  children  lying  in  adjoining  beds 
suffered  and  not  those  on  the  opposite  side  which  speaks  against  this 
hypothesis. 

Pathological  Anatomy. 

The  few  published  pathologico-anatomical  reports  give  us  but  an 
imperfect  picture  of  the  changes  in  the  organism  caused  by  the  dis- 
ease, at  least  in  man.  At  the  autopsy  of  a  child  Demme  found  the 
liver  friable,  symptoms  of  acute  swelling  in  the  spleen  and  kidneys, 
acute  catarrh  of  the  mucosa  of  the  small  intestine,  and  occasional  rup- 
tured lymph  follicles,  without  percei)tible  ulceration.  In  the  case  of 
a  two-year-old  child  mentioned  by  Siegel  ^  there  was  swelling  of  the 
solitary  follicles  of  the  colon  with  superficial  ulcerations  at  their  tips. 
Similarly,  Peyer's  patches  and  the  mesenteric  glands  were  also  red- 
dened and  swollen.  The  spleen  was  not  enlarged,  its  color  was  partly 
normal,  partly  light  yellowish-red,  and  no  follicles  were  visible.  The 
liver  was  soft,  large,  and  appeared  marbled  on  section.  A  few  glan- 
dular acini  were  light  yellow  and  surrounded  by  a  dark-red  areola. 
No  changes  could  be  observed  in  the  kidneys.  At  the  external  geni- 
tals considerable  swelling  was  noted  in  the  skin,  which  was  discolored 
to  a  dark  reddish-brown;  on  the  lips,  the  upper  one  in  particular, 
were  ulcerations  covered  with  a  hemorrhagic  coating.  Several  hemor- 
rhages were  visible  on  the  skin  of  the  abdomen. 

In  a  case  of  infectious  glossitis,  coming  from  a  locality  in  which 
numerous  instances  of  epidemic  foot-and-mouth  disease  had  occurred, 
which  was  observed  by  E.  Eose,"  of  Berlin,  the  autopsy  disclosed  the 
following  alterations :  Gjdema  of  the  pia  and  of  the  cerebral  substance, 
slight  leptomeningitis,  pulmonary  oedema  in  both  upper  lobes,  and 
adjoining  the  root  of  the  right  lung  a  softened  area  the  size  of  an 
apple.  The  spleen  was  not  increased  in  size,  but  the  liver  was  en- 
larged and  soft  (fatty  liver).  Here  and  there  were  yellowish- white 
areas,  ranging  in  size  from  that  of  a  pin's  head  to  that  of  a  pea,  which 
on  microscopical  examination  proved  to  be  agglomerations  of  fat 
globules.  Both  kidneys  were  in  a  state  of  inflammatory  swelling. 
Vol.  XV.— yO 


466  BOAS — FOOT-AND-MOUTH  DISEASE. 

Tlie  tongue  was  thickly  coated,  enlarged,  bnt  free  from  abscesses.  In 
smear  preparations  from  the  liver  and  kidneys  Siegel  was  able  to 
demonstrate  bacteria  which  he  held  to  be  characteristic  (see  below). 

Bacteriology. 

The  first  statements  as  to  the  presence  of  microbes  as  the  cause  of 
the  foot-and-mouth  disease  are  to  be  found  in  the  seventh  decade  of 
this  century.  Hadinger,  Flemming,  Spinola,  and  Ziirn  foijnd  forms 
resembling  oidium  albicans  in  the  ulcers  due  to  the  disease.  Bol- 
linger^" first  demonstrated  in  the  fibrinopurulent  coating  of  the  oral 
ulcers  numerous  microorganisms,  small  bacteria  and  cocci,  which 
were  situated  between  the  pavement  epithelia.  Kitt"'  discovered 
micrococci  both  in  the  contents  of  the  vesicles  and  in  sections,  but  was 
unable  to  prove  any  connection  between  the  organisms  and  the  dis- 
ease. N'osotte"'  found  in  the  clear  contents  of  the  intact  vesicles  a 
motile  micrococcus  which  when  transferred  to  other  animals  produced 
the  disease  as  did  the  serum.  Libbert "  cultivated  a  microorganism 
from  the  contents  of  the  vesicles  and  from  the  milk  of  affected  animals 
at  the  height  of  the  disease,  but  the  organism  failed  to  prove  patho- 
genic when  inoculated  upon  healthy  animals.  Klein"  found  in  the 
contents  of  the  vesicles  and  in  the  tissue  of  the  pustules  of  sheep, 
streptococci,  cultures  of  which,  when  fed  other  to  sheep,  produced 
typical  foot-and-mouth  disease,  and  the  same  organisms  were  present 
in  the  vesicles. 

Siegel  ^  cultivated  from  the  liver  and  the  kidneys  of  human  and 
animal  cadavers  a  bacterium  resembling  the  colon  bacillus.  This 
microbe  was  0.5  p.  long  and  oval  in  shape;  its  colonies  on  gelatin 
developed  fine  radiations.  Pure  cultures  were  inoculated  uiDon  a  pig 
and  two  calves ;  vesicles  which  subseciuently  turned  into  ulcers  devel- 
oped in  the  mouths  of  all  the  animals  and  in  the  latter  also  in  the 
nose.  Bussenius"  cultivated  from  the  contents  of  the  vesicles,  from 
the  secretion  of  the  ulcers,  and  from  the  saliva  of  a  patient  an  ovoid 
bacillus  closely  resembling  that  of  Siegel.  Pure  cultures  inoculated 
upon  calves  and  a  pig  produced  changes  which  rendered  the  existence 
of  foot-and-mouth  disease  most  probable. 

Behla"°  and  Schottelius"  cultivated  protozoa,  the  former  from  the 
contents  of  the  vesicles  and  from  the  blood.  In  the  hanging  drop  the 
organisms  presented  a  varying  size,  changes  in  shape,  and  spontane- 
ous movements.  The  same  forms  could  be  found  also  in  the  saliva, 
in  the  spleen,  and  in  the  epithelium  scraped  from  the  mucuous  mem- 
brane. Quite  recently  Behla  has  also  reported  the  successful  trans- 
mission of  the  disease  by  friction  with  fresh  infectious   material. 
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From  the  contents  of  the  vesicles  Schottelius  cultivated  forms  like  a 
string  of  pearls ;  they  bore  some  resemblance  to  certain  amoebae.  He 
called  them  "  streptocy  tes. "  They  stain  v/ith  gentian  violet  and  accord- 
ing to  Gram's  method,  but  they  react  with  difficulty  to  methylene  blue. 
They  grow  only  at  a  temperature  of  37°-39°  C,  best  in  agar-gelatin 
containing  glycerin  or  formate  of  sodium,  or  in  bouillon  having  a 
similar  composition.     An  experimental  inoculation  proved  negative. 

Kurth"  described  several  streptococci,  one  of  which,  owing  to  its 
constant  presence,  was  looked  upon  as  the  probable  cause  of  the  dis- 
ease.    Inoculation  exjjeriments  failed. 

Finally  Starcovici  ""^  also  found  a  bacillus  which  moreover  was  said 
to  diminish  to  less  than  half  its  size  in  passing  through  the  animal 
body[?].  This  author  likewise  succeeded  in  transmitting  the  disease 
by  cultures  of  his  bacillus. 

The  question  has  assumed  quite  a  new  phase  through  the  labors 
of  the  commission  appointed  to  investigate  foot-and-mouth  dis- 
ease, whose  report  has  recently  been  published  by  Loffler  and 
Frosch,"  They  found  in  the  first  place  that  no  bacteria  of  any  kind 
occur  in  the  contents  of  the  vesicles,  and  that  the  lymph,  of  course 
taken  with  all  due  precautions,  remains  free  from  all  bacterial  growth 
after  several  weeks'  observation  and  upon  the  most  variously  consti- 
tuted media.  Nevertheless  the  lymph  proved  to  be  unquestionably 
the  exciting  cause  of  the  disease,  for  calves  and  heifers  inoculated  with 
this  material  always  suffered  from  the  disease  in  its  typical  form 
after  from  two  to  three  days.  The  above-named  investigators  there- 
fore consider  all  the  reported  findings  of  bacteria  as  accidental. 
Special  examinations  with  reference  to  the  inoculations  by  Siegel  and 
Bussenius  showed  that  inoculations  and  pure  cultures  of  the  ovoid 
bacillus  may  indeed  produce  serious  disease  in  calves,  but  not  the 
typical  ijict'ure  of  foot-and-mouth  disease.  The  effect  of  the  virus 
was  equally  pronounced  whether  the  lymph  was  used  in  its  natural 
state  or  after  it  had  been  filtered  through  silicious  earth  and  thus 
rendered  free  from,  bacteria  in  the  ordinary  acceptation.  Indeed  sub- 
sequent calculations  showed  the  virulence  to  be  equal  to  1 : 7,500,000,- 
000  of  i)ig's  blood,  hence  to  exceed  by  far  the  virulence  of  all  known 
toxins.  Loffler  and  Frosch  therefore  believe  that  such  activity  can  be 
produced  onlj^  by  small  living  organisms,  whose  size,  however,  must 
be  beyond  the  limits  hitherto  attainable  by  the  best  microscopes. 
The  same  view  would  perhaps  also  explain  the  negative  bacterio- 
logical results  thus  far  obtained  in  smallpox,  scarlatina,  measles, 
typhus  fever,  cattle  plague,  and  other  diseases.  The  same  investi- 
gators also  reported  some  successful  attempts  at  immunization  which 
will  be  discussed  in  the  section  on  prophylaxis. 
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Clinical  Course. 

Foot-and-moutli  disease  in  man  occurs  either  sporadically  or 
epidemically.  The  ejDidemic  form  is  always  exceptional;  as  in  the 
epidemic  described  by  Siegel,  it  seems  to  be  favored  by  bad  hj^gienic 
conditions,  defective  sewerage,  unhealthy  habitations,  and  lack  of 
cleanliness. 

According  to  the  material  thus  far  available,  including  that  of  the 
last  few  years,  the  clinical  course  shows  great  differences,  so  that  a 
generally  satisfactory  descrij^tion  presents  some  difficulties.  Some 
cases  described  as  foot-and-mouth  disease  will  not  bear  strict  criti- 
cism. Even  the  character  of  the  epidemic  reported  by  Siegel  as  foot- 
and-mouth  disease  is  doubted  by  a  few  observers  such  as  Ebstein, 
Hutyra,  and  others.  It  may  be  admitted  that  Siegel's  material, 
being  composed  exclusively  of  ambulant  i^atieuts  from  the  lowest 
classes  of  the  population,  is  naturally  lacking  in  reliability.  Still  it 
would  be  going  too  far  if  we  should  question  the  nature  of  Siegel's 
epidemic  solely  because  all  the  symptoms  do  not  tally  with  the  pic- 
ture of  the  disease  known  up  to  that  time.  Even  now  it  may  be  stated 
as  a  fact  that  a  variation  in  the  virus  causes  different  degrees  of  in- 
tensity in  the  symptom  comi)lex;  that  there  are  on  the  one  hand 
abortive  cases  with  slight  if  any  subjective  manifestations,  and  on  the 
other  hand  instances  of  serious  disease  occasionally  associated  with 
grave  anatomical  alterations  and  even  fatal  termination.  Children  in 
particular  seem  powerless  against  the  virus;  at  least  in  Siegel's  epi- 
demic a  considerable  percentage  of  the  fatal  cases  occurred  in  children 
during  the  first  years  of  life. 

The  duration  of  the  period  of  incubation  varies  between  two  and 
ten  daj^s,  according  to  the  published  statements.  In  favor  of  a  short 
incubation  are  the  animal  experiments  and  some  positive  infections 
in  man.  Thus  Esser  reports  the  case  of  a  veterinarian  who  had  in- 
fected himself  with  a  handkerchief  that  he  had  used  during  the 
examination  of  cattle.  The  following  day  he  suffered  violent  pain  in 
the  head  and  limbs ;  the  second  day  fever  set  in,  with  a  sensation  of 
formication  in  the  hands  and  feet;  on  the  third  day,  while  the  fever 
declined,  an  aphthous  eruption  appeared  in  the  mouth,  on  the  tongue, 
the  lips,  and  the  side  of  the  nose. 

The  disease  itself  always  begins  with  fever  of  varying  intensity 
(38^-38.5^  C.=100.4°-101.3°  F.,  in  children  occasionally  39°-39.5° 
C.=102.2°-103.1°  F.).  At  the  same  time  the  patients  experience 
great  debility^  pains  in  the  limbs,  malaise,  and  attacks  of  vertigo 
which  may  be  intensified  to  epileptiform  conditions.     After  this  pro- 
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dromal  stage  lias  run  its  course,  a  ijeculiar  eruption  develops  partly 
on  the  lips  and  esx)ecially  on  the  mucous  membrane  of  the  cheeks, 
mouth,  and  tongue,  as  well  as  in  the  region  of  the  nose.  The  erup- 
tion is  vesicular  in  character,  and  the  individual  lesions  may  reach 
the  size  of  a  pea  and  subsequently  become  larger  by  confluence. 
The  vesicles  contain  at  first  a  clear  watery  serum  which  later  becomes 
turbid.  When  the  blebs  rupture  crusts  form  on  the  lips  and  in  the 
region  of  the  nose,  and  excoriations  on  the  oral  and  buccal  mucous 
membrane.  In  some  cases  there  is  at  the  same  time  marked  swelling 
of  the  lips,  the  alae  nasi,  the  eyelids,  and  jjarticularl}^  the  tongue, 
which  may  occasionally  project  from  the  mouth  and  if  the  oedema  in- 
creases may  even  become  partly  necrotic,  as  in  a  case  observed  by 
Siegel.  This  local  affection  of  the  mouth  may  be  associated  with 
vesicles  over  the  whole  body  or  over  parts  of  it.  "  These  vesicles  and 
bullae,  at  first  merely  the  size  of  a  millet  seed  and  filled  with  clear 
contents,  enlarge  rapidly,  the  fluid  soon  becomes  purulent  and  turbid 
white,  and  they  present  the  appearance  of  medium-sized  ordinary 
Xjustules.  They  are  usually  discrete,  but  they  also  coalesce,  espe- 
cially around  the  nails  and  on  the  dorsal  surface  of  the  phalanges. 
Recovery  as  a  rule  takes  place  in  two  or  three  weeks  without  injury  to 
the  nails.  Only  in  rare  cases  a  severe  onychia  develops  with  morti- 
fication and  shedding  of  the  nail"  (Bollinger). 

The  local  affection  of  the  mouth  naturally  causes  a  number  of 
serious  symptoms,  consisting  partly  in  pain,  interference  with  speech 
and  deglutition,  partlj^  also,  especially  when  the  tongue  and  nasal 
mucosa  are  implicated,  in  impeded  respiration.  Reflex  excessive  se- 
cretion of  saliva  and  mucus,  sometimes  mixed  with  blood,  has  been 
often  observed. 

The  temjjerature  usually  falls  with  the  development  of  the  vesicu- 
lar eruption.  The  latter  in  uncomplicated  cases  persists  about  two 
to  four  days,  when  drying  and  crusting  set  in,  to  be  followed  as  a 
rule  by  comjjlete  recovery,  with  restored  appetite  and  subjective  well- 
being.  The  entire  duration  of  the  disease  in  the  slighter  cases  is 
about  eight  days ;  in  the  more  serious  cases  from  four  to  eight  weeks 
may  elapse  before  recovery  is  complete. 

The  typical  morbid  picture  may  be  modified  by  complications 
which  may  transform  the  disease  into  a  grave  disorder  and  endanger 
life.  Among  such  complications  are  the  intestinal  symptoms  (ex- 
hausting diarrhoeas),  hemorrhages  from  the  oral  mucous  membrane, 
and  more  or  less  coj)ious  intestinal  and  renal  hemorrhages.  Thus 
the  morbid  picture  may  i)resent  the  closest  resemblance  to  scurvj' . 
On  the  other  hand,  affections  of  the  respiratory  tract — bronchitis 
and  catarrhal    imeumonia — have   also  been  observed.     Finally  the 
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nervous  system  may  likewise  sliow  considerable  disturbances,  as 
manifested  by  spasms  and  paralyses. 

According  to  Siegel,  besides  tlie  acute  form  of  foot-and-mouth 
disease  a  cbronic  form  also  occurs,  wliich  is  symptomatically  but 
imperfectly  characterized,  and  manifests  itself  rather  by  general  dis- 
turbances, such  as  vertigo,  loss  of  appetite,  constipation,  and  great 
prostration. 

The  termhiation  of  the  disease  in  sporadic  cases  seems  to  be  with- 
out exception  favorable.  Only  in  its  epidemic  spread  we  meet,  along 
with  the  lighter,  also  some  grave  cases  which  result  fatally  h\  com- 
plications, hemorrhages,  exhausting  diarrhoeas,  etc.  Children,  old 
people,  and  persons  whose  resisting  powers  have  been  weakened  by 
preceding  disease  are  particularly  liable  to  succumb. 

In  a  few  epidemics  the  mortality  was  considerable.  In  one  epi- 
demic observed  by  Hulin'°  twenty-three  in  every  thousand  inhabitants 
perished.  In  the  epidemic  observed  by  Siegel,  thirty -six  persons 
died  in  the  course  of  two  and  a  half  years,  and  in  another  epidemic 
fourteen. 

Diagnosis. 

The  diagnosis  of  foot-and-mouth  disease  presents  no  difficul- 
ties when  direct  transmission  from  animals  to  man  can  be  clearly 
demonstrated.  Thus  it  can  usuall}^  be  easily  made  in  milkers  and 
stable  attendants  in  general.  The  question  is  far  more  difficult, 
however,  when  the  intermediate  links  between  the  infection  and  the 
disease  in  man  are  lacking.  The  proved  ingestion  of  raw  milk  or  of 
cheese  and  similar  products  does  not  always  justify  the  diagnosis  of 
foot-and-mouth  disease,  even  when  such  articles  of  food  come  from 
an  infected  region ;  for  it  has  been  stated  above  that  the  milk,  un- 
less contaminated  with  the  products  of  the  virus,  is  not  an  invari- 
able carrier  of  the  infection.  Therefore,  though  the  objective  symp- 
toms point  to  an  epizootic,  the  diagnosis  can  be  stated  as  merely  a 
probable  one.  Obviously  the  weak  point  in  the  epidemic  observed  by 
Siegel  lies  in  the  difficult  demonstration  of  the  connection  between 
the  source  of  infection  and  the  disease  in  man.  However,  as  the 
period  of  incubation  ranges  between  two  and  at  most  ten  days, 
there  is  a  possibility  in  some  cases  of  proving  the  existence  of  an 
epizootic. 

The  only  way  of  making  the  diagnosis  positive  is,  as  Schneide- 
miihl  ^  proposes,  to  inoculate  small  animals,  such  as  goats  and  sheep, 
with  the  lymph  from  the  vesicles.  This  suggestion,  however,  is  to 
be  recommended  only  in  the  case  of  larger  epidemics  of  doubtful  char- 
acter. 
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The  differential  diagnosis  may  present  great  diflficulties,  as  is 
shown  by  observations  recorded  by  Siegel  and  Ebstein. 

The  differentiation  from  simple  aphthae  is  easy,  as  the  latter 
disease  never  runs  its  course  with  violent  prodromes,  vesiculation, 
serious  ulcerations,  and  intestinal  symptoms. 

Ulcerative  stomatitis  always  presents  a  necrotic  character  and 
besides  remains  local.  General  symptoms  are  never  noted  in  the 
adult ;  they  may  occur,  however,  in  children  and  give  rise  to  mistakes. 
Vesiculation  and  cutaneous  exanthems  do  not  come  under  observation 
in  ulcerative  stomatitis. 

Other  diseases  coming  in  question  are  scurvy,  occasionally  also 
measles,  typhoid  fever,  and  septicsemic  conditions.  A  differentiation 
will  always  be  possible,  however,  at  least  after  prolonged  observation. 

In  a  case  cited  by  Lewin"'  the  differential  diagnosis  finally  lay 
between  syphilis  and  foot-and-mouth  disease.  The  case  was  that  of 
a  farmer  suffering  from  an  ulcer  on  the  penis.  Examination  revealed 
small  vesicles  on  the  prepuce  and  in  the  retroglandular  sulcus.  The 
diagnosis  of  foot-and-mouth  disease  was  established  by  the  fact  that 
the  patient  had  similar  vesicles  on  one  hand  and  on  the  lower  lip. 
He  came  from  a  region  in  which  foot-and-mouth  disease  prevailed. 

Prophylaxis. 

As  in  the  case  of  all  infectious  diseases,  the  prophylaxis  is  of  para- 
mount importance  in  the  fight  against  the  malady.  Leaving  aside  the 
prophylaxis  of  the  disease  in  animals,  which  naturally  includes  the 
prevention  of  the  transmission  to  man,  and  restricting  ourselves  in  the 
main  to  the  prophylactic  measures  regarding  the  malady  in  the  human 
subject,  the  following  points  come  under  consideration:  First  and 
foremost,  the  direct  transmission  by  contact  of  the  affection  from  the 
lower  animals  to  man  must  be  guarded  against.  As  this  point  de- 
pends, aside  from  a  few  cases  of  accidental  infection,  upon  contact 
of  the  country  people,  especially  milkmen  and  maids,  with  the  dis- 
eased cattle,  prophylactic  hygiene  must  aim  to  point  out  the  danger 
of  infection,  and  particularly  to  take  care  that  such  dairymen  and 
women  as  suffer  from  erosions  upon  the  hands,  feet,  and  face  be  kept 
from  milking,  if  at  all  possible.  This  remark  applies  above  all  to  chil- 
dren, to  whom  in  some  country  districts  the  act  of  milking  is  left  by 
preference,  all  the  more  because,  as  stated  before,  children  are  predis- 
posed to  grave  forms  of  the  disease.  As  it  is  still  an  open  question 
whether  men  acquire  immunity  by  an  attack,  and  as  the  report  of 
Siegel's  e])idemic  seems  to  indicate  even  that  repeated  attacks  oc- 
curred in  the  same  individuals,  the  same  precautions  should  be  taken, 
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until  tliis  question  is  decided,  with  persons  wlio  liave  before  suffered 
from  the  disease. 

The  sick  must  be  isolated  as  far  as  possible  from  other  persons, 
though  this  rule  will  probably  be  difficult  of  enforcement,  owing 
to  the  close  quarters  and  the  slight  regard  for  hygiene  among  the 
country  people.  It  will  probably  be  best  to  direct  such  patients 
at  once  to  the  nearest  district  hospital  provided  with  isolating  facili- 
ties, where  they  should  remain  until  completely  recovered.  Little  is 
to  be  expected,  however,  from  disinfection  of  the  rooms  which  the 
patients  have  occupied,  for  experience  teaches  that  this  is  hardly  feas- 
ible in  the  countrj^,  and  besides  no  effective  and  at  the  same  time  in- 
nocuous method  of  disinfection  is  thus  far  known.  It  will  be  well, 
therefore,  to  restrict  ourselves  to  the  removal  of  the  eating  and  drink- 
ing utensils  which  have  been  used  by  the  patient  whenever  they  cannot 
be  sterilized  by  boiling. 

The  second  prophylactic  measure  applies  to  the  dairy  products 
obtained  from  diseased  animals  and  the  consumption  of  the  flesh  of 
those  affected  with  foot-and-mouth  disease  or  which  have  died  of  it. 

The  qviestions  involved  in  this  part  of  the  subject  have  been  largely 
discussed  of  late  by  hygienists,  physicians,  veterinarians,  and  farmers, 
but  without  any  agreement  as  to  rules  and  methods  for  an  effective 
prophjdaxis. 

The  nearest  approach  to  unanimity  is  with  reference  to  the  milk. 
As  this  can  be  made  absolutely  germ-free  by  sterilization  there  is  no 
difficulty  in  its  sale.  But  unfortunately  for  the  dairyman,  the  milk  of 
animals  affected  with  the  disease  becomes  more  or  less  uux^alatable,  so 
that  the  public  is  ai)t  to  be  suspicious  about  such  milk,  even  when  it 
has  been  freed  from  germs  by  boiling,  and  often  refuse  to  buy  it  even 
when  it  is  sold  at  a  lower  price.  The  best  plan  seems  to  be  to  mix 
such  milk  after  careful  sterilization  with  healthy  milk,  thus  produc- 
ing at  all  events  a  more  palatable  preparation. 

Much  greater  difficulty  is  presented  by  other  milk  j)roducts — but- 
ter and  cheese— the  preparation  of  which,  as  is  well  known,  begins 
with  fresh  milk  spontaneously  fermented.  It  must  remain  a  matter 
for  future  consideration  what  steps  should  be  taken  to  j^rotect  the 
farming  interests  Avithout  at  the  same  time  violating  hygienic  rules, 
and  exiiosing  the  consumer  of  these  milk  products  to  the  very  real 
danger  of  contracting  foot-and-mouth  disease. 

Similarly,  great  differences  of  opinion  still  prevail  as  to  the  use  of 
the  flesh  and  edible  organs  of  animals  affected  with  the  disease.  The 
most  radical  proposition  is  to  destroy  such  meat  and  organs  outright. 
For  the  present,  it  is  probable  that  the  authorities  will  have  to  be 
satisfied  to  allow  the  flesh  of  slightly  affected  animals  to  be  sold  after 
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removal  of  tlie  diseased  portions ;  in  grave  cases,  especially  those  in 
which  the  stomach  and  bowels  are  involved,  the  use  of  the  flesh  should 
be  allowed  only  after  it  has  been  thoroughly  cooked.  At  all  events, 
during  the  i)revalence  of  an  epidemic  of  foot-and-mouth  disease  at 
least,  the  public  should  be  advised  to  avoid  raw  meat  on  principle. 
A  proposition  which  appears  of  doubtful  propriety  has  been  made 
by  Ostertag,^'  namely,  to  allow  the  flesh,  especially  the  valuable 
tongue,  to  be  sold  after  scalding ;  obviously  in  this  way  the  noxious 
material  will  be  but  imperfectly  destroyed. 

It  would  be  of  the  utmost  importance  as  regards  the  prophylaxis 
of  the  disease,  esi^ecially  in  man,  if  it  were  possible  to  cure  or  at  least 
to  mitigate  the  affection  by  immunization.  The  most  recent  results 
obtained  by  Loflier  and  Frosch"  offer  very  fair  prospects  in  this  direc- 
tion. At  the  time  of  the  present  writing  investigations  are  being  made 
on  a  large  scale,  and  with  every  precaution,  with  reference  to  immu- 
nization. It  is  still  too  early  to  exjjress  an  opinion  as  to  whether 
immunization  of  man  is  likewise  possible  or  whether  it  will  be  at  all 
necessary  if  the  animal  experiments  in  this  direction  should  be  suc- 
cessful. 

Treatment. 

The  treatment  of  foot-and-mouth  disease  is  to  be  directed  chiefly 
against  the  inflammatory  and  ulcerative  processes  on  the  mucous 
membrane  of  the  lips,  mouth,  tongue,  and  pharynx.  A  number  of 
the  ordinary  remedies  used  in  such  cases  have  been  recommended 
for  this  purpose.  Among  these  are  potassium  chlorate  as  a  gargle 
in  two  to  five  per  cent,  solution,  and  borax  (five  to  ten  per  cent.). 
Siegel,*  who  probably  was  in  position  to  gather  the  most  extensive 
therapeutic  experience,  recommended  brushing  with  silver  nitrate 
solution  (0.3-1  part  in  15),  repeated  several  times  a  day.  Ebstein'* 
in  one  case  had  a  very  favorable  result  as  regards  both  the  pain  and 
the  healing  of  the  ulcers  from  a  one-per-cent.  spraj^  of  boric  acid. 

Of  internal  remedies  Siegel  recommends  preeminently  sodium 
salicylate  in  doses  of  8  to  10  gm.  daily. 

Otherwise  the  treatment  will  be  expectant  and  dietetic.  When 
complications  occur,  such  as  diarrhoea,  hemorrhages,  and  cardiac 
weakness,  they  will  require  appropriate  treatment,  which  need  not  be 
discussed  in  this  ])lace.  The  cutaneous  exanthems  may  be  dusted 
with  suitable  powders,  such  as  dermol,  airol,  alumnol,  etc.,  or  zinc  or 
salicylic  pastes  may  be  applied.  The  diseased  parts  may  also  be 
treated  with  antiseptic  lotions  containing  lysol,  solveol,  or  potassium 
permanganate. 
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ACTINOMYCOSIS. 


It  is  only  about  twenty  years  since  actinomycosis  was  first 
recognized  as  a  distinct  and  independent  disease,  and  yet  among  the 
many  diseases  wliicli  within  that  period  have  been  discovered  and 
described,  there  is  hardly  one  which  is  so  quickly  recognized  or  one 
which  so  soon  convinces  us  of  the  relation  between  cause  and  effect. 
The  reason  for  this  fact  lies  certainly,  at  least  in  part,  in  the  unmis- 
takable appearance  of  the  jjarasite,  sometimes  visible  to  the  naked 
eye,  through  the  action  of  which  upon  the  human  or  animal  body 
a  distinct  but  exceedingly  polymorphous  disease  of  a  more  or  less 
chronic  nature  is  caused. 

History. 

The  first  investigation  in  which  cattle  were  the  subject  we  owe 
to  Bollinger.  In  1876  he  described  in  these  animals  an  affection  of 
the  inferior  maxillary  region  which  in  its  external  appearance  showed 
only  slight  analogy  with  human  actinomycosis.  From  the  etiological 
similarity,  we  are  compelled  to  identify  as  the  same  disease  what  we 
see  in  man  and  in  cattle,  just  as  tuberculosis  of  cattle  which  appears 
at  first  glance  to  be  different  from  the  disease  in  man  must  be  iden- 
tical with   it  because  it  comes  from  the  same  infecting  cause. 

The  sulphur-colored  granules  to  which  Bollinger  attributed  such 
an  important  role  in  the  process  had  already  been  observed,  for 
Bivolta,  Perroncito,  and  others  had  demonstrated  them  as  early  as 
1845,  thus  long  before  the  discovery  of  actinomycosis  bovis ;  and  von 
Langenbeck  had  shown,  in  a  pus  sac  situated  in  front  of  the  spinal 
column,  the  presence  of  the  characteristic  yellow  granules  whose 
parasitic  nature  he  suspected.  Still  all  these  authors  had  not  recog- 
nized any  causative  significance  in  these  granules,  but  had  only  con- 
sidered it  as  an  open  question  whether  such  granules  were  of  a 
vegetable  nature,  i.e.,  fungi.  Bollinger,  on  the  other  hand,  did  not 
demonstrate  anatomically  what  Hars  designated  ray  fungus  {Strali- 
lenpilze),  from  the  concentrically  radiating  structure  of  the  gland-like 
colonies,  and  which  he  found  without  exception  in  the  swellings  of  the 
jaw,  tongue,  and  neck  in  cattle.  He  nevertheless  described  the 
qualities  of  that  substance,  resembling  sometimes  granulation  tissue. 
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sometimes  a  new  growth,  wliicli  jjermeates  tlie  tissues  in  this  disease. 
Independently  of  these  results  of  Bollinger,  Israel  observed  the  occur- 
rence of  the  same  parasite  in  man,  but,  apart  from  this  outward  re- 
semblance, the  disease  did  not  betray  the  least  similarity  with  the 
symptom  complex  described  by  Bollinger.  In  1878  this  investigator 
published  a  treatise'  which  demonstrated  a  clinical  picture  specially 
characterized  by  the  presence  of  the  fungus,  but  not  otherwise  well 
marked,  so  that  at  the  time  he  considered  it  as  a  kind  of  chronic 
P3  semia.  It  was  reserved  for  the  present  writer^  to  designate  as 
"  actinomycosis"  a  peculiar  case  of  prevertebral  phlegmon  which  he 
met  with  in  1879,  and  in  which  he  found  the  well-known  granules 
familiar  to  him  from  his  experience  with  cattle  as  the  ray  fungus ; 
and  through  this  and  other  observations  he  thus  introduced  the  sub- 
ject of  actinomycosis  hominis. 

ACTINOMYCOSIS    IN    CATTLE. 

The  disease  in  cattle  manifests  itself  in  a  well-marked  swelling  of 
the  lower  portion  of  the  face,  and  a  spindle-shaped  enlargement  of  the 
lower  jaw  and  region  around  it.  The  tongue  is  not  infrequently 
involved.  This  swelling  depends  upon  the  development  of  a  peculiar 
fleshy  growth,  sometimes  of  a  gelatinous,  sometimes  of  a  fatty  nature, 
in  the  substance  of  the  under  jaw.  The  process  extends  from  the  in- 
terior outwards  towards  the  corticalis,  which  is  eroded  in  many  places 
or  completely  perforated.  The  periosteum  then  becomes  changed 
by  a  process  of  dense  thickening  with  fistulse  i^erforating  it  in  many 
places  and  extending  into  the  soft  parts,  which  later  are  themselves 
gradually  destroyed  here  and  there.  We  also  notice  in  the  case  of 
such  animals  a  general  fleshy  swelling  sometimes  with  a  series  of 
fistulous  openings  out  of  which  there  is  a  discharge  of  a  serous  or 
purulent  fluid.  The  discharge  differs  from  other  wound  products  in 
that  it  is  characterized  by  the  presence  of  the  peculiar  yellow  granules 
sometimes  visible  to  the  naked  eye,  which  are  called  the  ray  fungi 
and  which  are  the  cause  of  the  disease.  If  we  cut  or  saw  through 
such  a  jaw,  we  find  its  cavity  and  most  of  the  corticalis  changed  into 
a  firm  fatty  mass  by  which  the  alveolar  nerve  and  accompanying 
blood-vessels  are  completely  surrounded  and  covered.  In  addition 
to  this  firm  ground  substance,  v*' e  notice  not  infrequently  smaller  or 
larger  cavities,  filled  with  greenish  pus  and  a  relatively  large  number 
of  those  ray -fungus  granules.  Neighboring  portions  where  the  fleshy 
tissues  are  involved  in  various  stages  of  softening,  although  not  yet 
the  seat  of  a  suppurative  process,  are  well  suited  to  show  us  how  these 
areas,  apparently  of  such  different  character,  really  are  closely  related. 
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By  more  careful  examinatiou  we  cau  make  out  distinctly  how  in 
tliose  aj)parently  firm  masses,  irregular  strands  of  a  mucli  softer  sub- 
stance run.  They  are  the  irregular  canals  which  have  numerous 
branched  processes  filled  with  gelatinous  granulations  and  usually 
with  fresh  pus,  or  with  only  serous  fluid  containing  the  characteristic 
fungus  granules.  Only  when  they  are  distended  do  they  show  well- 
marked  collections  of  pus  surrounded  by  a  thickened  layer  of  moist 
and  pale  granulations  covered  with  orange-colored  spots. 

An  extension  of  the  disease  over  the  face  and  neck  occurs  among 
cattle  only  exceptionally.  In  any  case,  such  a  thing  occurs  much 
later  than  in  man. 

New  facts  as  brought  forward  by  James,  Ponfick,  and  other 
authors,  allow  us  to  recognize  in  man,  as  a  rule,  a  somewhat  different 
clinical  as  well  as  anatomical  picture,  namely,  the  appearance  of  a 
chronic  "  phlegmon"  in  the  form  of  a  destructive  inflammation,  first 
local,  then  gradually  spreading,  with  here  and  there  a  tendency  to 
purulent  degeneration.  I  observed  in  one  of  my  earliest  cases  that 
these  peculiar  growths  have  the  power,  like  that  of  the  malignant 
tumors,  of  breaking  into  the  vascular  system  and  causing  disease  of 
the  same  kind  in  far  distant  organs.  By  this  evidence,  then,  that 
actinomycosis  can  cause  by  metastasis  similar  growths  in  distant 
portions  of  the  body,  as  is  so  common  among  cattle,  it  is  believed  that 
the  identity  of  actinomycosis  in  man  and  in  animals  is  established, 
for  it  is  undeniable  that  not  only  is  the  same  parasite  responsible,  but 
that  under  favorable  circumstances  the  pathological  products  are 
similar. 

It  may  be  mentioned  in  this  connection  that  this  new-growth- 
forming  tendency  is  only  facultative  in  the  ray  fungus,  and  I  believe 
that,  in  man,  the  products  which  are  formed  by  this  x>ai"asite  in  the 
tissues  can  be  considered  as  infection-neoplasms,  such  as  occur  also 
in  tuberculosis,  leprosy,  and  syphilis,  a  view  which  has  undeservedly 
excited  the  opposition  of  such  a  capable  writer  as  Bostroem. ' 

Geographical  Distribution. 

During  the  i)ast  ten  years  many  records  of  cases  have  been 
collected  from  various  sources,  so  that  the  extension  of  the  disease 
throughout  the  Old  as  well  as  the  New  World  cannot  be  doubted.  In 
addition  to  many  confirmatory  observations  in  Germany,  there  are 
numerous  reports  from  Austria,  Switzerland,  England,  and  Kussia, 
scattered  instances  from  Denmark,  Roumania,  and  other  countries, 
and  later  from  several  American  states  and  from  France. 

The  more  that  experiences  from  foreign  countries  have  been  ana- 
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lyzed  the  more  certain  does  it  appear  tliat  actinomycosis  is  not  native 
in  the  western  hemisphere.  The  works  of  Byron,"  of  Hodenpyl/  of 
Murphy/  and  later  of  Mallory'  show  this  to  be  the  case  in  the  United 
States.  Similarly,  in  South  America,  the  contributions  of  Bulhoes' 
are  important.  The  disease  is  absent  from  Melbourne  as  Mac- 
Tuerney  states  (1889),  and  Humphry  Marten'  confirms  this  in  the 
case  of  the  cattle,  on  the  one  hand,  in  Tasmania,  and  of  man,  on  the 
other,  in  Australia. 

Etiology. 

Since  the  pathological  condition  has  been  well  understood  and  the 
nature  of  the  disease  well  established  by  an  ever-increasing  number  of 
observations,  the  etiology  of  the  subject  has  made  great  advances,  not 
only  by  more  careful  examination  of  the  exciting  causes  of  the  disease, 
but  especiallj^  by  inoculation  experiments  by  Af anassiew, '"  Bostroem, 
and  Max  Wolff  and  Israel."  In  reference  to  j)rophylaxis,  the  evi- 
dence secured  by  Johne,''^  Soltmann,''  and  others,  that  the  spicules  of 
certain  kinds  of  cereals  serve  as  carriers  of  the  disease  was  of  very 
great  importance.  This  knowledge,  important  as  regards  the  preven- 
tion of  the  disease,  must  appear  all  the  more  important  since  the  treat- 
ment during  the  last  twenty  years  has  hardly  been  changed  from  its 
original  method,  namely,  to  remove  with  as  much  care  as  possible,  by 
means  of  the  knife  and  the  sharp  spoon,  all  the  disease  to  its  deepest 
points  of  invasion. 

Natukal  History  of  the  Eay  Fungus. 

The  points  by  which  the  ray  fungus  may  be  distinguished  from 
other  microorganisms  are,  under  the  microscope,  so  distinct  that  its 
recognition  by  even  the  least  experienced  may  be  considered  an  easy 
task.  The  fact  that  the  reported  cases  to-day  are  alread}^  five  hun- 
dred in  number  is  not  to  be  explained  by  an  increase  in  the  disease, 
but  by  the  fact  that  it  was  formerly  unrecognized  and  was  confused 
with  other  chronic  infectious  processes,  especially  tuberculosis  and 
"  scrofula, "  and  to  some  extent  with  syphilis.  None  the  less  is  it 
possible  that  many  indolent  phlegmons,  from  the  slowness  of  their 
course,  and  certain  cases  of  pyaemia  whose  origin  and  manner  of  de- 
velopment have  been  obscure,  have  been  taken  for  actinomycosis. 

Whether  it  is  in  the  pus  which  flows  from  the  fistulous  openings 
or  the  cavities,  or  whether  it  is  in  the  mass  of  spongy  granulations, 
we  can  distinguish,  even  with  the  unaided  eye,  the  round  fungus 
granules  which  are  usually  embedded  in  a  mass  of  pus.  They  are 
easily  distinguished  by  their  dark-yellow  color  from  the  yellowish- 
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svliite  pus,  and  to  the  attentive  observer  they  are  unmistakable. 
Under  the  microscoiDe,  they  appear  as  balls  or  round  masses  singly 
or  in  heaps.  With  moderate  i)res8ure  upon  the  cover-glass,  these 
balls  spread  out  into  a  number  of  x^rocesses  in  which  are  at  once  vis- 
ible the  characteristic  "  rays."  The  whole  affair  reminds  us  of  certain 
sea  algae,  or  of  a  wreath,  and  consists  of  closely  packed  fine  threads  in 
a  radiating  arrangement.  The  perij^heral  end  of  these  threads  shows 
a  considerable  swelling,  club-shajDed,  with  here  and  there  branches  or 
hand-shaped  prolongations  which  include  the  whole  surface,  and  the 
more  marked  they  are  the  more  completely  do  they  cover  the  finely 
threaded  centre.  For  the  rapid  identification  of  its  presence  it  is  a 
good  plan  to  treat  the  susj)ected  pus  with  a  strong  acid  or  a  strong 
alkali.  By  this  method  tliQ  fungus  is  not  injured  or  changed,  but 
shows  itself  much  more  distinctly  in  its  clearer  environment. 

In  addition  to  these  larger  conglomerations  with  a  distinct  sul- 
phur color,  we  meet  with  still  smaller  balls  of  a  gelatinous  aj)pear- 
ance,  which  consist  of  grayish  granules.  These  represent  the  earliest 
developmental  condition,  and  consist  substantially  of  a  thick  mass  of 
threads.  These  are  either  entirely  simple  or  branched,  and  at  the 
centre  are  closely  interwoven  with  one  another.  The  farther  from  the 
centre,  the  more  loosely  placed  are  they  with  regard  to  each  other. 
They  do  not,  however,  lose  the  ray-like  arrangement  entirely  at  any 
point. 

Very  often  the  round  or  elliptical  masses  of  actinomycotic  forma- 
tion possess  a  pedicle  formed  from  the  threads  which  passes  into 
the  smaller  ball.  Bostroem  has  called  this  the  root  tress-work.  At 
the  periphery  the  threads  become  bulging  as  a  rule,  and  end  with 
the  appearance  of  well-formed  actinomycotic  nodules.  In  addition 
we  often  see "  formations,  sometimes  large,  sometimes  small,  which 
appear  only  indistinctly  marked,  or  we  may  miss  such  structures 
altogether.  These  formations  were  formerly  considered  to  be  imma- 
ture stages  in  the  development  of  the  fungus.  Bostroem,  from  careful 
investigations,  is,  however,  of  the  opinion  that  these  structures  are 
entirely  products  of  degeneration,  depending  upon  a  gelatinous  dis- 
tention of  the  fungus  threads  in  consequence  of  unfavorable  conditions 
of  growth  acting  in  both  the  earlier  and  the  later  stages  of  development. 
He  also  considers  the  dichotomous  or  finger-like  protrusions  to  be  of 
the  same  nature,  although  many  writers  have  thought  them  to  indicate 
beginning  or  x^rogressive  sprouting,  and  he  refers  their  origin  to  tears 
or  ruptures  of  the  older  and  more  friable  formations.  Following  this 
idea,  he  regards  those  granules,  consisting  entirely  of  threads,  as  the 
youngest  and  most  active  specimens.  Under  all  circumstances  this 
knowledge  is  of  great  practical  im])ortance,  for  the  frequently  de- 
VoL.  XV.— 31 
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scribed  branclied  swellings  are  a  very  common  but  in  no  way  indis- 
pensable attribute  of  actinomycosis,  since  they  may  be  absent  in  the 
youngest  and  to  all  appearances  most  active  forms  of  the  organism. 
The  diagnosis,  then,  of  actinomycosis  may  with  entire  correctness  be 
made  in  their  absence  if  the  other  important  characteristics  of  the 
disease  are  present. 

In  order  to  get  a  clearer  result  the  Gram  method  of  staining  is  to 
be  recommended.  For  the  purpose  of  getting  a  differential  stain,  a 
preliminary  treatment  with  aniline  gentian  and  then  the  use  of  Wei- 


FiG.  4.— Actinomyces,  a,  Perfect  form  of  fungus.  A  long  filauient  terminating  in  bulbs  is  given 
off  at  one  side;  6,  peculiar  formation  of  bulbs;  c,  beaded  form ;  d,  branching  of  bulbs  from 
hypha. 


gert's  picrocarmine  are  advisable.  Sections  may  be  washed  in  water, 
and  then  in  alcohol,  and  may  be  mounted  in  the  customary  manner. 
The  threads  will  then  show  blue,  and  the  nodular  processes  red. 

A  mass  of  fine,  branched  threads  forms  the  starting-point  for  the 
further  development  of  the  nodules,  and  the  more  this  root  mass 
increases  at  its  origin  the  more  clearly  are  we  able  to  make  out  an 
inner  firmer  and  an  outer  more  loosely  formed  layer,  the  latter  being 
always  of  clearer  structure.  In  the  course  of  the  further  development 
of  this  at  first  simple  structure,  there  are  formed  granular  groups 
which  assume  a  rosette  or  flower-like  form.  Such  collected  forms 
are  those  in  which  we  find  each  nodule  well  circumscribed,  and  in 
which  we  begin  to  see  the  formation  from  the  same  sort  of  threads 
which  form  the  main  portion. 

The  chief  portions  of  the  separate  masses  are  very  diverse  in  their 
constituent  elements,  consisting  j^artly  of  collections  of  cocci  and 
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partly  of  bacilli.  Tlie  latter  are  sometimes  single  and  sometimes  of 
variable  dimensions,  branched  and  containing  spores,  or  with  club- 
shaped  processes.  On  this  account  Bostroem  thinks  that  the  ray 
fungus  belongs  to  the  polymorphous  bacteria. 

Cultures. 

The  earliest  successful  culture  experiments  were  made  by  Bos- 
troem. He  mixed  fresh  material  from  actinomycotic  foci  on  plates 
with  gelatin.  The  colonies  which  grew  here  he  transferred  to  blood- 
serum  plates.  On  these,  in  about  twenty-four  hours,  best  at  a  temper- 
ature between  33°  and  37°  C,  colonies,  looking  under  the  microscope 
like  dewdrops,  appeared,  and  were  whitish  or  yellowish  in  color. 
After  fourteen  daj^s  the  spots  became  pretty  distinctly  actinomycosis 
colonies,  especially  in  the  deeper  portions  of  the  cultures.  Since, 
according  to  Buchner,  the  anaerobic  cultures  have  succeeded,  we 
may  classify  the  organism  of  actinomycosis  as  a  facultative  anaerobe. 
The  observations  of  Bostroem  that  agar-gelatin  cultures,  even  after 
a  long  time,  and  even  if  entirely  dry,  may  still  contain  living  organ- 
isms, is  noteworthy  in  this  connection.  The  young,  minute  yellow 
forms,  only  about  twelve  hours  old,  consist  of  coccus-like  granules 
from  which  one  or  two  threads  extend.  In  the  course  of  the  first 
day  there  are  visible  both  simple  and  branched  threads.  After  thirty- 
six  hours  septa  or  dividing  planes  appear  in  these.  Later  we  notice 
on  the  ends  of  the  threads  knob-like  enlargements  whose  appearance 
is  that  of  the  well-known  specimens  seen  in  man.  M.  Wolff  and  J. 
Israel  were  the  first  to  see  in  cultures  the  short  comma-like  forms. 

Inoculation  Experiments. 

In  order  to  decide  upon  the  value  of  the  evidence  in  cases  of  inoc- 
ulation experiments,  Bostroem  made  the  attempt  in  vain  to  infect  the 
peritoneal  cavity  with  the  products  of  these  inoculation  attempts. 
Wolff  and  Israel  were  successful  in  a  series  of  experiments  and  saw 
tumor-like  masses  result,  which  were  characteristic.  These  masses 
contained  a  thick  felt-work  of  granules  and  likewise  fork-shaped  rods. 
From  the  x^ositive  results  of  culture  experiments  we  may  consider  as 
proven  the  transmissibility  of  actinomycosis  by  inoculation. 

ACTINOMYCOSIS  IN  MAN. 

Etiology. 

What  first  concerns  us  in  the  mode  of  infection  in  man  is  the  con- 
dition under  which  the  ray  fungus  can  invade  the  organism.  It  can- 
not b<5  donbto.d  tljat  a  direct  transmission  ivom  animal  to  man  may 
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occui%  and  a  large  number  of  observations  upon  this  point  have  been 
made  among  those  concerned  with  the  care  of  cattle  and  other  domes- 
tic animals ;  and  furthermore,  we  may  consider,  according  to  all  evi- 
dence, a  direct  inoculation  of  this  exogenous  parasite  in  the  human 
organism  as  common.  Since  Johne  showed  that  the  ray  fungus  not 
uncommonly  grows  upon  cereals,  a  mass  of  evidence  has  been  accu- 
mulated which  confirms  the  occurrence  of  this  mode  of  infection. 
Sometimes  the  swallowing  of  grain  or  of  a  piece  of  grain  stalk  acts  as 
the  cause  of  the  disease ;  sometimes  the  penetration  into  the  tongue 
or  oesophagus  of  a  sj)icule,  when  such  hai)pened  to  contain  the  organ- 
ism. With  reference  to  the  frequency"  of  that  sort  of  occurrence,  and 
in  order  to  show  that  at  least  in  recent  cases  the  possibility  cannot 
be  denied,  Bostroem  states  that  he  believes  that  the  infecting  power 
may  be  very  great  even  if,  as  is  indeed  the  rule  in  chronic  cases, 
hardly  any  signs  are  visible  in  the  early  stages. 

In  this  connection  we  may  mention  a  very  interesting  observation  of 
Birch-Hirschfeld, "  in  which  the  history  of  the  case  was  negative,  and 
in  which  there  was  found  in  the  lung  in  the  apex  a  cavity  the  size  of  a 
bean,  with  the  tissue  broken  down,  which  contained  a  foreign  body 
about  1  cm.  long,  and  seed-like  in  shape,  partly  in  the  soft  tissue  of 
the  cavity  wall  and  partly  in  the  cavity.  It  was  a  grain  of  barley  with 
actinomycotic  vegetations  covering  it.  In  a  similar  way  there  has 
been  seen  a  vermiform  appendix,  filled  with  inspissated  fecal  matter, 
containing  an  incrusted  piece  of  straw.  Consequently  it  cannot  be 
denied  that  the  disease  can  be  disseminated  in  other  ways  than 
the  usual  ones,  for  instance,  through  carious  teeth  and  apparently 
also  by  infection  from  the  secretion  of  the  tonsillar  crypts.  Although 
the  teeth  can  act  as  the  channel  of  entrance  of  the  disease  bj^  such  a 
gross  method  of  transmission  as  direct  transfer  of  the  infection,  the 
dental  surgeon  will  sometimes  meet  cases  in  which  actinomycosis  is 
present  in  the  crypts  of  the  tonsils.  In  any  case  we  may  in  the 
presence  of  either  of  those  two  common  modes  of  infection,  as  from 
an  accident  or  in  extracting  a  tooth,  discover  a  wound  through  which 
inoculation  may  occur  in  the  alveolus  of  a  tooth,  in  the  gums,  or  in 
the  substance  of  the  jaw,  from  fungi  already  present  on  the  teeth. 
Likewise  opportunity  has  not  been  lacking  for  seeing  cases,  as  the 
writer  has  described,  of  infection  from  barber's  utensils,  and  cases  in 
which  the  disease  began  in  the  upper  jaw  after  the  extraction  of  one 
of  the  back  teeth.  In  rare  cases  the  carrier  of  infection  has  appar- 
ently been  isinglass,  and  in  other  cases  splinters  of  wood  or  often 
unknown  substances. 
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Modes  of  Entrance  and  Diffusion. 

With  sncli  a  number  of  possible  modes  of  entrance,  and  of  canals 
through  which  the  disease  may  be  diffused,  and  by  reason  of  the  length 
of  its  course,  it  is  distinctly  important  to  distinguish  the  different 
methods  of  diffusion  of  the  disease.  We  may  conveniently  consider 
that  there  are  four  groups  or  localities  of  distribution  of  the  disease. 
But  it  is  to  be  remembered  that  each  of  these  four  forms  of  the  dis- 
ease has  one  central  characteristic  manifestation,  and  may  show  other 
smaller  local  outbreaks  at  various  points.  The  foci  occurring  in  the 
neck  may  often  be  referred  to  infection  from  penetration  of  the  fungus 
from  the  mouth,  from  the  tonsils,  or  from  the  oesophagus.  The ' 
localization  at  the  level  of  the  middle  and  lower  dorsal  vertebrae 
shows  itself  by  an  extension  of  the  process  from  the  lungs  to  the  cos- 
tal pleura  and  then  into  the  fleshy  masses  of  the  longissimus  dorsi. 
Involvement  of  the  peritoneum  by  a  perforation  from  without,  or 
from  the  intestine,  may  be  considered  to  serve  as  another  form  of 
regional  disease.  All  those  forms  of  cereals  which  have  stiff  or 
thorny  processes  or  hooks  may  serve  as  carriers  and  propagators  of 
the  disease.  These  spicules  fasten  themselves  in  the  tissues  of  the 
viscera  and  gradually  bore  small  canals  for  themselves,  which  sooner 
or  later  reach  the  surface  and  cause  fistulous  openings.  The  canals 
formed  in  this  way  furnish  the  means  for  the  penetration  of  the 
youngest  and  most  vigorous  fungus  colonies. 

Furthermore,  it  cannot  be  doubted  that  the  propagation  of  the 
disease  may  be  assisted  by  wandering  fungus  cells,  such  as  might  be 
floating  in  the  air. 

The  above-described  tendency  of  many  cases  of  actinomycosis  to 
the  formation  of  extensive  fiBtulae,  to  extension  with  (he  appearance 
of  chronic  i)hlegmon  and  progressive  infiltration  of  the  subcutaneous 
and  muscular  tissues,  ajjpears  in  marked  contrast  with  the  very  acute 
manner  of  the  development  of  the  disease  in  cattle. 

Nevertheless,  in  the  disease  in  man  the  tendency  to  the  production 
of  vegetative  growths  may  be  absent  or  i)resent  only  in  a  slight  degree. 
The  tendency  to  new-growth  formation,  however,  limits  itself  much 
more  to  the  formation  of  fungus-like,  apparently  indifferent  granula- 
tion tissue.  It  may  be  that  this  quality  depends  upon  a  less  marked 
plastic  ijower  of  the  human  tissue  in  resisting  the  extension  of  the 
actiaoraycotic  disease,  thus  causing  the  formation  of  flabby,  un- 
healthy-looking granulation  tissue,  with  early  fatty  degeneration. 
This  fact  is  of  practical  importance,  for  upon  it  rests  our  first  infor- 
mation concerning  the  nature  of  the  c range-colored  tissue,  which  con- 
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sists  of  a  thick  massing  of  tlie  fungus  granules  and  their  fatty  detritus 
in  addition  to  the  gehxtiuous  granulation  tissue,  by  means  of  which 
we  are  able  to  distinguish  cases  of  simple  suppuration  from  disease 
of  actinomycotic  origin.  The  condition  of  the  granulation  tissue,  as 
we  have  described,  in  such  cases  furnishes  us  with  reason  for  careful 
microscopic  examination  of  the  discharge  from  the  sinuses.  In  case 
that  test  confirms  the  presence  of  the  characteristic  fungus  granules, 
we  have  reason  for  a  certain  diagnosis  at  once.  The  accuracy  and 
trustworthiness  of  such  a  conclusion  have  been  shown  numberless 
times,  and  the  confirmation  of  a  conclusion  thus  formed  is  specially 
to  be  thought  of  in  connection  with  the  number  of  early  diagnosti- 
cated cases  in  which  a  disease  of  obscure  origin  should  have  reached 
such  a  very  extensive  dissemination  in  so  short  a  time. 

With  reference  to  the  nature  and  the  origin  of  purulent  elements 
in  the  discharge,  two  things  must  be  emphasized.  First  comes  the 
element  in  the  discharge,  consisting  entirely  of  pus-like  matter  from 
the  sinuses  and  the  cavities  connected  with  them,  containing  blood 
cells  and  broken-down  granulation  tissue.  It  is  unquestionable  that 
the  discharge  not  infrequently  is  nothing  more  than  ordinary  pus, 
and  in  such  cases  we  may  consider  that  we  are  dealing  with  a  mixed 
infection  caused  by  the  entrance  of  various  pus-producing  organisms 
into  the  sinuses  and  their  communicating  canals.  It  is  evident  from 
this  variable  character  and  origin  of  such  cases,  and  considering  the 
clinical  significance  of  the  purulent  products,  that  this  is  very  im- 
portant. We  must  remember,  furthermore,  that  hand-in-hand  with 
the  destructive  process  in  the  tissues  there  are  associated  compli- 
cating processes  caused  by  the  bacteria  of  suppuration.  All  of  the 
extensive  spreading  in  such  cases  is  in  the  direction  of  the  loose  cellular 
planes  of  tissue,  both  subcutaneous  and  intermuscular.  The  already 
existing  natural  lymph  channels  do  not  as  a  rule  furnish  means  for 
spreading  the  disease,  as  can  almost  without  exception  be  demonstrated 
by  an  examination  of  these  vessels.  Therefore  the  propagation  of  the 
disease  through  the  body,  as  the  writer  has  so  convincingly  shown, 
must  be  to  a  large  extent  through  the  blood-vessels.  It  is  through 
these  that  distant  organs  which,  apparently,  have  no  connection  with 
the  original  focus  of  disease,  become  involved  in  the  process. 

Since  I  first  showed  the  presence  of  characteristic  manifestations  in 
various  organs,  the  brain,  the  heart,  the  spleen,  the  liver,  and  the 
kidneys,  the  existence  of  such  metastatic  formations  has  been  under- 
stood without  difficulty.  Many  other  authors  have  confirmed  these 
observations,  the  writer's  explanation  of  which  Avas  that  the  appear- 
ances were  caused  by  embolic  processes.  The  appearance  of  the 
metastasis  is  always  immediately  and  distinctly   indicative   of  its 
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true  nature,  but  it  is  not  always  easy  to  decide  at  once  the  relation 
between  what  aj^pears  to  be  the  original  focus  and  the  metastatic  de- 
posit. We  meet  also  with  many  intermediate  forms  of  mixed  infection, 
varying  from  the  chronic,  practically  sterile  pygemic  abscess  to  the 
well-marked  pathognomonic  lesion  of  actinomycosis.  The  latter,  the 
tumor-like  metastasis,  sometimes  of  a  gelatinous  consistence,  consists 
of  fleshy  or  fat-like  masses  much  resembling  gummata.  No  matter  in 
what  direction  the  section  may  be  made,  the  same  gelatinous  quality 
is  evident,  often  with  a  very  characteristic  honeycomb  appearance, 
and  in  various  parts  of  the  mass  we  see  spaces  containing  granules, 
and  collections  of  the  actinomyces  intermingled  with  greenish  pus. 

Pathological  Anatomy. 

In  agreement  with  the  possible  modes  of  entrance  of  the  infection 
which  we  described  in  the  preceding  section,  we  differentiate  a  corre- 
sponding number  of  pathological  anatomical  forms.  We  may  exclude 
from  this  arrangement  a  number  of  cases  representing  various  stages 
of  transition  between  actinomycosis  and  some  slow  forms  of  pysemij^ 
processes. 

Actinomycosis  of  the  Head  and  Neck. 

1.  To  this  division  belong  the  frequently  observed  spongy  or 
gelatinous  nodules  with  abscess  and  fluctuation  in  the  neck,  which  are 
so  often  associated  with  fistula  formation.  In  this  division  may  be 
placed  also  cases  of  the  disease  in  the  upper  maxillary,  facial,  and 
mastoid  regions.  ^ 

2.  Cases  with  the  disease  in  the  inferior  maxillary  region,  includ- 
ing involvements  of  the  tongue,  floor  of  the  mouth,  and  chin. 

3.  Cases  involving  the  neck  and  paraoesophageal  and  prevertebral 
tissue  with  mediastinal  disease  in  some  cases. 

Actinomycosis  of  the  Am  Passages. 
(Primary  Actinomycosis  of  the  Lungs.) 

This  shows  itself  in  a  chronic  thickening  of  the  lung  tissue,  start- 
ing in  many  small  areas  of  consolidation  of  peribronchial  origin. 

In  this  focus  or  area,  which  gradually  increases  in  size  and  in- 
volves more  and  more  of  the  lobule  in  which  it  is,  there  is  a 
progressive  sclerosis  of  lung  tissue  and  extension  of  the  disease. 
W])other  there  is  local  disease  at  many  points,  or  whether  there  is  a 
single  large  circumscribed  area,  this  infiltration  or  sclerosis  accom- 
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panies  a  microscopic  breaking  clown  of  the  tissues  involved.  This  sort 
of  breaking-clown  process  often  furnishes  the  starting-j)oint  of  those 
extensions  in  the  bronchial  system  by  which  the  actinomycosis  is 
disseminated  through  the  lobule  in  question.  In  a  very  interesting 
case  reported  by  Israel,  the  carrier  of  the  infection  was  a  piece  of  a 
carious  tooth  found  in  the  midst  of  an  area  of  broken-down  inflamma- 
tory products  in  the  lung ;  and  it  is  from  just  such  processes  that  the 
beginnings  of  what  eventual!}^  become  large  cavities,  involving  almost 
the  entire  lung,  may  arise  and  make  the  clinical  picture  one  closely 
resembling  tuberculosis.  Extensi(m  of  the  inflammation  to  the  pleura 
furnishes  the  preliminary,  after  which  the  disease  reaches  the  connec- 
tive-tissue layers,  and  gives  rise  to  those  characteristic  formations, 
gelatinous  or  more  dense  and  cicatricial,  which  appear  behind  the 
pleura  or  along  the  ribs.  In  this  manner  the  process  usuall}^  spreads 
often  along  the  left  side  of  the  oesophagus,  sometimes  but  more  rarely 
on  both  sides  of  the  thoracic  vertebrae,  until  the  whole  region  is  in- 
volved in  the  disease  and  the  tissues  are  riddled  with  the  characteristic 
sinuses.  The  soft,  spongy  layer  thus  developed  in  the  superficial 
tissues,  perhaps  several  centimetres  thick,  envelops  the  lower  and 
posterior  parts  of  the  involved  lung  and  gives  passage  to  the  fistulous 
tracts,  many  of  which  open  between  the  scajmla  and  spinal  column. 
The  picture  is  thus  one  of  a  chronic  parapleuritis  or  of  a  retropleural 
phlegmon. 

Actinomycosis  of  the  Digestr^e  Tract. 

The  disease  appears  at  various  i)laces  in  the  stomach  and  intes- 
tine, especially  in  the  small  intestine.  From  these  points  the  process 
extends  to  the  iliac  fossa  and  also  other  sections  of  the  peritoneum. 
When  there  is  preliminary  adhesion  of  the  diseased  portion  to  any 
part  of  the  abdominal  w^all,  the  outbreak  of  the  disease  manifests 
itself  at  such  a  point,  sometimes  directly,  or  sometimes  by  burrow- 
ing beneath  Poupart's  ligament,  or  even  on  the  anterior  surface  of 
the  thigh  at  the  level  of  the  lesser  trochanter.  In  other  cases  the  for- 
mation of  ])3ritoneal  adhesions  allows  the  process  to  involve  the  liver 
or  the  ovaries  and  tubes. 


Actinomycosis  of  the  Skin. 

If  we  except  those  cases  which  start  from  infection  from  the  mouth, 
we  shall  find  that  the  skin  of  the  rest  of  the  body  is  very  rarely 
affected  by  actinomycosis.  There  remains  a  fair  proportion  of  cases 
in  which  at  autopsy  it  is  impossible  to  determine  the  point  of  inva- 
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sion  of  the  disease,  and  such  cases  might  perhai)S  be  j^laced  iu  a  group 
by  themselves. 

Amoug  421  cases  of  Illich,'"  there  were  51.8  per  cent,  localized  in 
the  neck,  or,  including  the  tongue,  55.5  per  cent.,  18.8  per  cent,  in 
the  lungs,  21  per  cent,  in  the  abdomen,  2.6  per  cent,  in  the  skin,  and 
7  per  cent,  with  the  location  undescribed. 

Symptoms. 

Actinomycosis  is  at  jfirst  a  local  disease,  and  is  of  slow  development. 
This  fact  is  important  in  respect  to  prognosis  and  treatment,  and 
likewise  emphasizes  the  fact  that  we  should  attend  to  the  removal  of 
the  local  infection  at  the  earliest  possible  moment. 

Actinomycosis,  then,  appears  to  us  a  chronic  disease  with  an  ex- 
traordinarily insidious  and  prolonged  course.  The  initial  stages  are 
usually  so  obscure  that  the  true  nature  of  the  disease  frequently  re- 
mains undiscovered  for  a  long  time.  This  peculiar  indefiniteness  of 
symptoms  and  slowness  of  progress,  seen  in  very  few  diseases,  and 
the  fact  that  the  disease  is  not  limited  to  any  particular  organ,  help  to 
make  uj)  the  clinical  picture  of  this  unusual  affection.  We  liiay  first 
see  something  characteristic  of  actinomycosis  when  there  is  some 
external  objective  manifestation,  after  a  longer  or  shorter  period, 
perhaps  when  the  disease  has  run  half  its  course,  in  the  region  of  the 
jaw  and  side  of  the  head  or  neck,  or  in  the  more  obscure  region  on 
either  side  of  the  vertebral  column  along  the  oesophagus  or  more 
posteriorly,  or  in  some  cases  in  the  iliac  fossa  and  perineum,  or  on 
the  anterior  surface  of  the  thigh.  There  are  very  few  portions  of  the 
human  body  which  may  not  be  the  seat  of  the  actinomj^cotic  process, 
and  almost  no  organ  which  may  not  furnish  lodgment  for  its  primary 
focus. 

From  all  the  facts  which  we  have  mentioned  we  may  deduce  a 
comjjrehensive  description  of  the  course  of  the  disease.  We  must 
remember  that  the  invasion  of  actinomycosis  and  its  extension  from 
its  original  focus  may  occupy  such  a  long  time,  and  may  involve  so 
many  organs  that  the  whole  clinical  picture  is  that  of  chronic  pyaemia, 
for  which  it  may  be  mistaken. 

Head  and  Neck. — The  tough  quality  of  the  infiltration  in  those 
cases  involving  the  external  parts  of  the  body,  especially  the  head  and 
neck,  with  the  tendency  to  extension  by  burrowing,  is  characteristic 
of  many  cases. 

Lungs. — Actinomycosis  of  theresjuratory  passages  runs  its  course 
usually  with  the  ajipearances  of  a  chronic  inflammation  of  the  lungs, 
which  here  and  there  shows  a  tendency  to  softening  and  the  formation 
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of  cavities,  and  is  often  accompanied  by  symptoms  which  closely 
resemble  tliose  of  emphysema.  We  also  see  symptoms  referable  to 
pleural  irritation  and  cough,  often  with  free  expectoration.  The  latter 
is  sometimes  mucopurulent,  sometimes  mixed  with  blood,  and  occa- 
sionally putrid.  The  presence  of  actinomycosis  granules  in  the  sputum 
is,  however,  not  invariable ;  although  it  would  be  expected  from  the 
condition  of  bronchopneumonia  with  inflammation  and  degeneration 
found  at  autopsy,  and  with  the  spots  of  softening  and  breaking  down 
of  lung  tissue  so  near  the  bronchi,  that  the  expectoration  would 
regularly  contain  such  evidences  of  the  disease.  In  thirty-four  cases  of 
pulmonary  actinomycosis,  recently  collected  by  Hodenpyl,  we  find  only 
nine  instances  in  which  the  disease  was  show^n  by  the  sputum.  In 
nine  other  cases  it  was  possible  to  find  the  fungus  in  the  pus  dis- 
charged from  the  sinuses  in  the  chest  wall,  while  in  the  other  cases 
the  search  was  in  vain,  or  was  not  made.  In  addition  to  cough  and 
expectoration,  fever  is  the  most  imi)ortant  symptom,  and  is  usually 
irregular  in  type.  Just  as  is  usual  in  the  later  stages  of  tuberculosis, 
we  see  the  emaciation  and  the  exhausting  night  sweats  and  other  ap- 
pearances of  pulmonar}^  consumption. 

If  the  fever  assumes  a  more  and  more  hectic  character,  the  disease 
may  drag  itself  along  through  months  or  even  several  years,  until  gen- 
eral exhaustion  or  the  occurrence  of  complications,  such  as  tuber- 
culosis or  amyloid  degeneration,  endangers  the  patient's  life.  With 
the  signs  of  increasing  pulmonary  involvement,  we  soon  have  the 
evidences  of  pleural  inflammation,  sometimes  verj^  prominent,  some- 
times obscure,  with  the  formation  of  more  or  less  dense  or  fatty  tis- 
sue. Numerous  sinuses  and  fistulse  may  form  with  the  extension  of 
the  causative  infection.  This  tissue,  often  very  thick  and  strong, 
ma}^  extend  directly  into  the  mediastinal  or  prevertebral  spaces,  or 
into  the  retropleural  region,  and  when  the  slowly  increasing  and  ex- 
tending fistulse  have  finally  formed  external  openings  through  the  soft 
parts  of  the  back  we  have  a  system  of  communicating  passages  run- 
ning from  the  crater-shaped  sinus  oj)enings  to  the  gangrenous  tumor 
formations  in  the  lungs  or  elsewhere  in  the  thoracic  cavity.  In  many 
cases  in  which  the  examination  of  the  sputum  has  been  negative,  a 
methodical  examination  of  the  pus  in  the  proper  way  may  be  useful. 

If  destine. — Still  more  difficult  is  it  to  make  a  diagnosis  in  the  case 
of  intestinal  localization.  The  diagnosis  is  often  clear  only  when  the 
destructive  process  in  the  intestine  has  reached  and  involved  the  ab- 
dominal wall.  Usuallj'^  the  destructive  process  extends  so  slowly  from 
the  portion  of  intestine  immediately  involved  that  the  neighboring  coils 
have  time  to  become  adherent  to  each  other  and  thus  protect  the 
general  peritoneal  cavity.     Thus  our  first  correct  idea  of  the  disease 
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may  be  got  from  the  opening  through  the  abdominal  wall  made 
possible  by  the  formation  of  adhesions.  In  consequence  of  this  in- 
volvement of  the  abdominal  wall,  we  find  developed  a  hard  mass  of 
characteristic  infiltration  with  sinus  formation,  the  discharge  from 
which  gives  us  the  first  accurate  information  as  to  the  character  of 
the  disease.  Not  uncommonly  the  lesion  "  points"  in  the  lumbar 
region  like  a  paranephritic  phlegmon,  or  like  an  abscess  coming  from 
disease  of  the  appendix  pointing  in  the  lumbar  region,  or  a  psoas 
abscess.  Since  the  actinomycotic  swelling  has  a  tendency  to  extend 
farther  and  farther  from  its  original  focus,  even  as  far  as  the  tro- 
chanteric region,  the  resemblance  to  the  abscess  of  vertebral  origin  is 
still  more  marked.  Similarly  but  more  rarely  the  external  opening 
may  be  in  the  gluteal  or  perineal  region.  Sometimes  the  collections 
open  into  sacculations  in  the  abdominal  cavity,  thereby  causing  a 
progressive  chronic  peritonitis  which  may  involve  other  regions  of 
the  abdominal  cavity  or  of  the  intestine,  or  may  open  into  the  bladder 
or  any  other  abdominal  organ.  Under  all  circumstances  the  course 
of  the  disease  is  that  of  a  sacculating  peritonitis  whose  diagnosis 
has  long  been  one  of  the  most  difficult,  unless  we  can  get  some  such 
aid  as  that  afforded  by  the  presence  of  the  fungus  granules  in  the 
discharge. 

Shin. — Actinomycosis  involves  the  skin  very  rarel5^  Sometimes, 
however,  we  see  it  in  the  i'orm  of  small,  fungous  growths,  sometimes  in 
the  form  of  granulation  masses,  sometimes  in  that  of  crater-shaped 
ulcerations.  In  other  cases  the  eruption  appears  more  like  dissemi- 
nated nodules  which  are  healing  in  the  centre  and  ulcerating  at  the  pe- 
riphery. In  any  case  there  is  at  the  same  time  either  an  infiltration  or  a 
sclerosing  involvement  of  the  subcutaneous  tissue.  In  such  cases  the 
treatment  of  singly  masses  is  of  so  little  avail  that  the  removal  of 
even  a  large  number  of  them  does  not  in  any  way  prevent  the  growth 
of  more,  and  the  continued  progress  of  the  disease. 

Diagnosis. 

Since  the  significance  of  the  ray-fungus  granules  has  been  known, 
and  since  their  causative  role  in  exciting  the  growth  of  certain  granu- 
lation tissue  and  the  formation  of  pus  foci  has  been  decided,  the 
diagnosis  of  actinomj^cosis  may  be  considered  easy. 

If  by  chance  even  with  such  an  important  diagnostic  aid  we  meet 
with  difficiilties  in  deciding,  the  proof  will  rest  upon  the  kind  and 
number  of  external  manifestations  of  the  disease  which  ai)pear,  and 
the  limited  number  of  regions  of  the  body  in  which  it  is  localized. 
A  hardly  less  important  hindrance  to  an  early  definite  conclusion 
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consists  in  the  length  of  time  which  may  elapse  between  the  exposure 
to  infection  and  the  beginning  of  the  disease.  In  consequence  we 
should  never  neglect  to  examine  for  actinomycosis  with  great  care  in 
all  cases  of  a  doubtful  nature  characterized  by  the  presence  of  granula- 
tion tissue,  fistulse,  and  abscesses. 

Prognosis. 

Since  the  removal  of  all  parasitic  germs  forms  the  preliminary  to 
the  successful  treatment  of  the  disease,  it  is  clear  that  this  must  de- 
pend upon  the  accessibility  of  each  focus  and  its  associated  exten- 
sions. As  long  as  these  foci  are  on  the  external  aspect  of  the  body, 
and  are  accessible  to  surgical  treatment,  we  have  every  prospect  of 
overcoming  the  disease.  As  soon,  however,  as  the  ray  fungus  has 
penetrated  into  the  deeper  portions  or  into  one  of  the  great  body  cav- 
ities, the  danger  at  once  arises  that  one  or  more  of  the  viscera  may  be 
invaded  to  such  an  extent  as  to  endanger  or  destroy  life  b}^  the  gener- 
alization of  the  disease.  The  more  an  organ  is  invaded,  the  greater 
becomes  the  danger  of  the  disease  breaking  into  the  vascular  system. 
Such  an  occurrence  means  the  unlimited  spread  of  the  actinomycosis 
germs,  and  thus  the  impossibility  of  freeing  the  body  from  them. 

Treatment. 

Although  Billroth  and  Illich  claim  to  have  seen  a  reaction  in 
actinomycotic  patients  from  the  injection  of  Koch's  tuberculin,  such 
as  is  seen  in  tuberculosis,  I  have  not  been  able  to  confirm  these 
observations.  In  the  case  of  a  supposed  consumptive,  although  the 
reaction  remained  absent,  I  found  at  autopsy  the  lungs  destroyed  by 
actinomycosis  instead  of  by  the  expected  tuberculosis.  Any  favor- 
able action  of  tuberculin  in  the  cases  mentioned  by  Billroth  and  Illich 
must  be  accepted  with  reserve,  since  both  cases  were  treated  surgically, 
and  surgical  measures  alone  not  infrequently  lead  to  cure.  The  super- 
ficial localization  in  the  maxillary  region  and  in  the  face  offers  favorable 
conditions  for  treatment,  and  we  may  open  the  tumors,  empty  them  of 
their  contents,  and  treat  them  and  the  fistulous  canals  by  scraping 
away  all  the  granulation  tissue,  with  the  addition  of  subsequent  drain- 
age. This  is  usually  sufficient  to  prevent  local  recurrence.  Those 
less  well-circumscribed  and  more  indurated  swellings  which  have  the 
characteristics  of  infiltrations  show  greater  resistance.  For  such  cases 
it  is  a  good  plan  to  use  injections  of  1 :  500  bichloride-of-mercury  so- 
lution repeated  several  times,  instead  of  the  boric-acid  injections 
formerly  employed.     When  the  disease  is  well  advanced  and  there 
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are  metastatic  involvements,  we  must  proceed  according  to  the  gen- 
eral rules  of  surgery,  at  the  same  time  that  careful  attention  is  given 
to  any  appearances  of  increasing  general  infection,  to  the  occurrence 
of  fever,  or  to  any 'effect  on  the  general  condition  of  nutrition. 
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RABIES. 


Synonyms. — Lyssa,  Hydropliobia ;  Fr,,  Rage;  Ger.,  Hundswuih, 

WasserscJieu. 

History. 

Democritus  of  Abdera,  tlie  so-called  laughing  philosopher,  in  the 
fifth  century  B.C.,  is  accredited  with  the  earliest  account  of  rabies. 
He  regarded  it  as  an  inflammation  of  the  nerves,  a  severe,  spasmodic 
disease,  like  tetanus.  It  did  not  excite  his  risibility  either  derisively 
or  incredulously.  His  opinion  was  like  that  of  Celsus,  who  (b.c.  21) 
wrote:  "It  is  a  most  miserable  kind  of  disease,  in  which  the  sick 
man  is  at  the  same  time  tormented  by  a  dread  of  food  and  water,  in 
which  condition  hope  is  reduced  to  a  narrow  limit. "  Aristotle  (fourth 
century  B.C.)  refers  to  rabies  in  the  dog  and  its  transmission  to  other 
animals  when  bitten.  Hippocrates,  contemporaneous  with  Demetrius, 
makes  no  mention  of  rabies,  not  because  he  did  not  know  of  it,  but  no 
case  was  in  his  personal  knowledge.  Unlike  philosophj^,  medicine 
cannot  dispense  with  experience.  For  like  reason  Trousseau  (1850) 
discusses  the  disease,  but  Graves  (1848)  does  not.  The  description 
of  the  former  is  unsurpassed  in  the  vivid  actuality  with  which  the 
clinical  phenomena  are  presented.  It  was  reserved  for  Pasteur,  in 
1882,  to  treat  the  disease  with  definite  scientific  accuracy. 

Ancient  Authorities. — Many  of  the  ancient  classical  writers,  his- 
torians, philosophers,  poets,  and  physicians  refer  to  rabies.  Xeno- 
phon,  445  B.C.;  Ovid,  107  b.c;  Virgil,  70  B.C.;  Horace,  65  B.C.; 
Plutarch,  first  century;  Galen  and  Coelius  Aurelianus,  131  a.d.  ;  the 
former  styles  rabies  the  worst  of  all  diseases.  Ehazes  (922  a.d.)  and 
Avicenna  (1036  a.d.),  and  succeeding  authors  contributed  nothing  of 
importance  to  our  knowledge  of  this  disease. 

Early  Modern  Authorities. — Centuries  elapsed  before  the  earlier 
modern  writers  resumed  the  investigation  of  rabies.  Boerhaave  (1700 
A.D.)  and  "Van  Swieten  (1771  a.d.)  refer  to  pain  in  the  bitten  part  and 
neighboring  regions  as  premonitory,  which  sometimes  like  an  aura 
radiates  along  the  nerves.  The  latter  makes  the  important  observa- 
tion that  in  a  case  of  raVnes  in  man  "  death  was  not  preceded  by  con- 
vulsions or  struggles,  but  as  if  universal  i)aralysis  caused  death." 
Vol.  XV.— 32 
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Jolin  Hunter  (1776)  is  responsible  for  tlie  statement  that  only  five 
per  cent,  of  those  bitten  became  rabid.  Magendie  and  Bouchet  (1813) 
"  produced  rabies  in  dogs  by  inoculating  the  saliva  of  a  rabid  man, 
afterwards  the  experiment  was  confirmed  by  Eeynault  at  Alfort." 
Marochetti  of  Moscow  (1820)  asserts  that  in  all  cases  in  which  medi- 
cal treatment  has  not  been  early  applied  small  knots  appear  under 
the  tongue  at  the  openings  of  the  submaxillary  glands,  and  that 
by  the  use  of  a  probe  a  fluctuating  fluid,  which  is  the  hydrophobia 
poison,  may  be  perceived.  Fifteen  cases  came  under  treatment  on 
the  same  da,j  and  twelve  exhibited  the  knots.  They  usually  appeared 
within  the  third  and  ninth  days  after  the  bite.  Marochetti  examined 
the  mouth  once  or  twice  a  day,  and  as  soon  as  these  knots  or  pustules 
appeared  they  were  opened  and  cauterized  with  a  red-hot  needle ;  after 
which  the  patient  was  made  to  gargle  frequently  with  a  decoction  of 
broom.  If  the  knots  were  not  opened  within  twenty-four  hours  the  poi- 
son was  reabsorbed  and  the  patient  died.  Thirty-eight  patients  were 
thus  cured.  Sixteen  were  well  three  years  afterwards  {Westminster 
Revieiv,  1824) .  Morgagni  doubted  the  efficacy  of  the  above-described 
treatment.  Trousseaux,  as  late  as  1861,  regarded  these  statements 
as  worthy  of  attention.  Dupuy  (1824)  states  that  uniformly  he  has 
found  the  spinal  cord  softened,  diffluent,  and  of  a  deep  yellow  color, 
especially  in  its  lower  portion.  Youatt  (1850),  who  is  reported  to 
have  relied  on  nitrate  of  silver  as  a  caustic,  is  said  to  have  been  bitten 
seven  times  with  impunity,  and  finally  to  have  died  of  this  disease  in 
spite  of  his  own  remedy.  M.  H.  Bouley  records  that  only  twenty  or 
twenty-five  cases  of  rabies  occur  annually  in  a  i:)opulation  of  thirty-six 
millions.  Watson  (1885)  asserts  that  the  Earl  of  Kichmond  died  of 
rabies  from  the  bite  of  a  tame  fox.  Virchow  and  von  Ziemssen  (Bol- 
linger, "reject  the  theory  of  si)ontaneous  development"  (1875).  Dur- 
ing this  period  it  was  already  known  that  the  saliva  or  the  nervous 
tissue,  hypodermically  introduced,  could  propagate  rabies  from  man 
to  the  lower  animals  as  well  as  from  these  to  one  another. 

Recent  Ilodern  Authorities. — The  epoch  of  recent  accurate  investi- 
gation dates  from  1880.  It  may  be  regarded  as  the  capstone  of 
Pasteur's  mental  monument.  Around  the  shaft  are  imperishably 
engraven  the  names  of  Koux,  Chamberland,  Grancher,  and  as  the 
master  desired,  that  of  Thuillier,  who,  before  its  completion  died  of 
cholera  in  Egypt;  Duclaux,  founder  of  the  Ann  ales  de  V  Institut  Pas- 
teur and  since  1895  Director  of  the  Institute ;  Metchnikoff ,  Director 
of  Bacteriological  Department,  Nocard,  Babes,  Strauss,  Calmette, 
Yersin,  Gamaleia,  and  Galtier  (1881).  The  book  of  Eenaud  Suzor 
in  English  (1887)  is  an  admirable  presentation  of  the  whole  subject 
at  that  date.     Victor  Horsley's  experimental  demonstration  of  rabies 
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in  the  deer  of  the  English  parks  is  an  example  of  accurate  work.     In 
Italy  were  Tizzoni,  Cantani,  and  Bruschettini. 


Geographical  Distribution. 

The  regional  prevalence  of  rabies  is  a  field  fertile  in  ill-ascertained, 
conflicting  assertions.  Virchow  is  inclined  to  regard  Greenland,  Den- 
mark, the  whole  of  Africa,  and  parts  of  Asia  and  South  America  as 
exempt.  Bondin  (1861)  thinks  it  rare  in  the  tropics.  In  1860  it  was 
epizootic  in  Greenland  while  the  temperature  was  at  25°  below  zero. 
In  Constantinople,  often  referred  to  as  free  from  the  disease,  it  prevailed 
extensively  in  1839.  It  occurs  in  Egypt  notwithstanding  the  denial 
of  Larrey.  "In  Missouri  and  Ohio,  in  1860,  so  many  cattle  were  de- 
stroyed by  this  disease  that  the  owners  sought  reimbursement  from 
the  government."  It  is  said  to  be  rare  in  California.  In  London  be- 
tween 1603  and  1728  no  cases  are  noted  in  the  mortuary  statistics, 
subsequently  cases  are  regularly  reported.  In  Hamburg  it  was  epizoo- 
tic from  1851  to  1856,  when  600  authentic  cases  occurred.  In  Saxony 
between  1853  and  1867  there  were  807  genuine  or  suspected  cases. 
In  Bavaria  from  1863  to  1867  among  275,000  dogs  there  was  a  yearly 
average  of  800  cases,  genuine  or  suspected.  The  foregoing  account 
is  from  Boulanger,  who  asserts  in  italics  that  no  land  or  country  is  free 
from  hydrophobia. 

The  seasonal  prevalence  of  rabies  is  assigned  by  vulgar  belief  to 
mid-summer  or  dog-days ;  probably  an  outcome  of  association  with 
the  ascendency  of  the  dog  star  (Sirius) .  "  In  respect  to  the  seasons, 
no  very  decided  preference  is  evinced  for  any  particular  period.  It 
may  rage  at  any  time,  but  appears  to  be  slightly  more  prevalent  dur- 
ing the  spring  and  summer  months"  (Bollinger').  The  appended 
table  from  Suzor  does  not  bear  out  this  statement  as  regards  summer 
months : 

June,  July,  and  August , 14 

March,  April,  and  May 85 

September,  October,  and  November 25 

December,  January,  and  February 14 

Within  my  own  knowledge  two  cases  occurred  in  February,  one  in 
January,  three  in  December.  There  is  some  evidence  that  prolonged 
heat  may  i)rolong  the  incubative  stage,  and  some  that  it  may  postpone 
the  time  of  death.  J.  M.  Byron'  states  that  a  cord  in  the  incubator 
at  40'^  C.  for  eight  days  produced  when  inoculated  into  rabbits  marked 
symptoms  of  rabies,  but  the  animals  did  not  die.  "  Moderately  high 
temj)eratures,  acting  in  experiments  in  tubes,  have  an  attenuating  in- 
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fluence  on  virulent  cords ;  atmosplieric  temperature  influencing  inocu- 
lated animals  seems  to  affect  the  virulence,  but  further  experimental 
data  are  needed  before  deriving  any  definite  conclusion. "  Dr.  Acosta, 
of  Havana,  reported  to  Dr.  Byron  the  same  irregularities  in  experi- 
mental rabies  during  the  hot  summer  months. 

RABIES    IN    ANIMALS. 

The  animals  subject  to  rabies  are  among  the  Omnivora,  Carnivora, 
Herbivora,  Eodents,  and  it  is  asserted  Saurians  and  Batrachians,  these 
perhaps  without  adequate  proof :  man,  dog,  cat,  horse,  cow,  sheep, 
goat,  swine,  deer,  wolf,  jackal,  and  allied  species.  Babbits  and 
guinea-pigs  are  the  experimental  subjects  of  this  disease.  There  is  no 
mention  of  its  iDrevalence  among  lions,  leopards,  or  wildcats,  but  it  is 
probable  that  the  disease  could  be  experimentally  conveyed  to  them. 
It  can  be  so  transmitted  to  the  domestic  mouse,  which  is  very  suscepti- 
ble to  the  disease.  It  exhibits  the  signs  markedly.  The  disorder 
of  motility  is  very  evident  when  this  active  little  animal  is  so  situated 
as  to  enable  it  to  exercise  freely.  A  small  cage  with  a  compart- 
ment opening  into  a  light  tin  and  wire  bar  wheel  so  constructed  as 
to  revolve  easily  affords  the  mouse  an  opportunity^  to  display  its 
agility.  It  delights  in  turning  the  wheel,  which  it  does  rapidly  and 
with  exact  coordination,  never  missing  to  jjlace  its  foot  upon  the  bar. 
The  onset  of  rabies  is  shown  in  the  slower  movement,  in  missing  the 
bar,  in  thrusting  its  extremities  between  the  bars,  and  stopping  often  to 
rest.  From  this  condition  the  disease  develoi)S  in  the  direction  of 
quiet  or  of  excited  rabies.  In  the  former  the  mouse  tends  to  rest.  If 
undisturbed  the  disease  is  not  evident,  there  being  only  a  degree  of 
tremor ;  but,  forced  to  move,  the  usual  incoordination  becomes  mani- 
fest. It  attempts  to  revolve  the  wheel,  frequently  missing  the  bar. 
At  a  further  stage  it  turns  the  wheel  with  its  fore  limbs,  the  hind  ones 
being  extended,  motionless,  and  dragged  outstretched  backwards, 
paralyzed.  In  the  excited  form  there  is  a  tendency  to  restlessness ; 
slight  disturbance  causes  it  to  stagger  from  one  compartment  to  the 
other.  It  struggles  to  revolve  the  wheel,  falling  from  side  to  side 
and  over  and  over.  Becovery  even  in  this  advanced  stage  is  not  im- 
possible in  the  mouse.  In  the  rabbit  it  has  not  been  observed  to 
occur  when  the  symptoms  have  fully  declared  themselves. 

So  characteristic  are  the  signs  of  this  disease  in  the  mouse  that, 
except  for  the  purpose  of  exhaustive  demonstration,  the  transfer  from 
mouse  to  rabbit  is  supererogative.  It  is  readily  transferable  as  the 
experiments  cited  below  abundantly  demonstrate.  The  mice  received 
injections  into  the  subcutaneous  tissue  at  the  root  of  the  tail.    A  piece. 


HABIES  IN  ANIMALS.  501 

2  cm,  long,  of  the  medulla  oblongata  of  a  rabid  raljbit,  Avas  rubbed 
u]j  in  1  c.c.  of  bouillon.  Of  this  five  minims  were  injected  into  the 
back  at  the  junction  of  the  tail,  with  an  ordinary  hypodermic  syringe. 
In  the  return  control  experiments  the  medulla  oblongata  of  these 
mice,  in  which  the  disease  had  been  experimentally  produced,  was 
used  to  inject  the  trephined  rabbits  subdurally. 

The  source  of  the  material  in  all  cases  except  three  was  the  me- 
dulla oblongata  of  rabid  rabbits.  In  these  three  ex:cei)tions,  in  which 
rabies  did  not  develop,  hypodermic  injections  were  made  of  material 
from  the  medulla  oblongata  of  a  rabid  hen,  from  the  medulla  of  a 
rabid  mouse,  and  from  a  culture  from  the  medulla  oblongata  of  a 
rabid  man.  Kabic  virus  in  a  hen  having  a  temperature  of  108°  F.  be- 
comes sterile,  and  cases  of  cultures  from  it  producing  rabies  are  un- 
known, so  that  one  of  these  cases  must  be  classed  with  accidental 
deaths.  The  total  number  of  mice  was  31 :  Accidental  deaths,  8 ;  regu- 
lar rabies,  17 ;  recovered,  1 ;  convalesced  and  relapsed,  1 ;  escaped  the 
disease,  4.  Subtracting  accidental  deaths  from  the  total  reduces  the 
number  to  23 — 19  of  which  took  rabies.  If  this  is  a  maintainable 
average,  then  82  per  cent,  of  mice  take  the  disease  when  hypoder- 
mically  injected. 

As  a  control  to  these  experiments  17  rabbits  were  trephined  and 
inoculated  with  the  medulla  oblongata  of  the  rabid  mice  and  all  died 
of  rabies.  Of  these  several  are  noteworthy.  Eabbit  No.  147  was 
trephined  and  injected  subdurally  with  some  of  the  medulla  of  mouse 
No.  6  rubbed  up  in  bouillon.  Mouse  No.  6  had  been  injected  at  the 
root  of  the  tail  hypodermically  with  the  medulla  of  rabbit  No.  121, 
and  developed  rabies  on  the  ninth  day.  Rabbit  No.  140,  injected 
subdurally  from  mouse  No.  2,  developed  rabies  on  the  ninth  day. 
Eabbit  No.  118,  trephined  from  the  medulla  of  mouse  No.  1,  had  ad- 
vanced rabies  on  the  eleventh  day;  mouse  No.  2,  injected  hypoder- 
mically from  the  medulla  of  this  rabbit,  developed  rabies  on  the  eighth 
day.  Eabbit  No.  117,  injected  subdurally  from  the  medulla  oblongata 
of  mouse  No.  1,  had  advanced  rabies  on  the  eleventh  day. 

Experimental  Inoculation. 

The  presence  of  rabies  in  an  animal  and  the  susceptibility  of  an 
animal  to  rabies  must  be  experimentally  demonstrated.  The  ma- 
terial preferably  used  is  a  portion  of  the  medulla  oblongata  of  the  sus- 
jjected  animal,  which  is  introduced  by  injection  beneath  the  dura 
mater.  The  anterior  chamber  of  the  eye  may  be  used,  the  ear  vein 
or  some  other  vein,  or  the  nerves.  The  surest  method,  very  rarely 
failing,  is  injection  into  the  subdural  cerebral  lymph  space.  This 
involves   perforation  of  the  skull,  whic-h  is   usually  done  by  tre- 
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pliining.  Pasteur  invented  tliis  method,  witliout  which  failure  to  in- 
oculate is  so  frequent  that  experiments  frequently  miscarry.  It  is 
claimed  that  only  two-thirds  of  the  animals  artificially  inoculated  by 
other  methods  with  saliva  take  the  disease,  which  is  also  the  proportion 
when  dogs  are  bitten  by  rabid  dogs  (Youatt).  From  causes  that  cannot 
be  explained  hypodermic  inoculation  often  fails.  Nine  attempts  by 
Hertwig  to  inoculate  a  poodle  failed.  Pasteur  observed  this  natiiral 
immunity,  and  asked :  "  Are  any  dogs  refractory  to  rabies,  or  have 
those  apparently  so  had  a  mild  attack  and  recovered?  Dogs  and  rab- 
bits may  have  a  mild  attack  and  recover,  but  never  after  the  advent  of 
acute  symptoms."  "  We  at  present  have  in  our  i)ossession  four  dogs 
which  are  not  susceptible  of  taking  rabies  whatever  method  of  inocu- 
lation be  used  and  whatever  also  the  virulence  of  the  rabid  material 
emplo3^ed." 

Method  of  Trepliining. — The  appliances  for  trejjhining  are  a  board 
77  cm.  long  by  36  cm.  wide  having  two  holes  at  each  side  of  either  end 
7  cm.  apart  and  of  1|  cm.  diameter.  Through  these  apertures  narrow 
flat  or  round  leather  straps  are  passed  and  secured,  having  previously 
been  fastened  to  the  legs  by  a  slip  knot.  The  board  previously  de- 
scribed has  strips  fastened  to  the  bottom  so  that  it  is  elevated  above 
the  table  on  which  it  is  placed;  the  strips  are  12  cm.  high.  The  zinc 
or  slate-covered  dissecting  table  is  convenient  to  place  the  rabbit 
board  upon.  A  smaller  board,  60  by  36  cm.,  is  used  to  hold  the  in- 
struments. The  straps  should  be  placed  on  the  legs  first,  then  the 
hind  legs  fastened  to  the  board ;  up  to  this  point  the  rabbit  has  not 
been  disturbed  and  remains  quiet.  Now  the  straps  on  the  fore  legs 
are  seized  and  the  rabbit  is  stretched  out  by  pulling  on  them,  after 
which  they  are  passed  through  the  orifices  and  made  fast.  The  hair 
between  a  line  drawn  transversely  through  the  ears  and  eyes  is  cut  off 
with  scissors  and  the  skin  is  washed  with  a  three-per-cent.  solution  of 
carbolic  acid.  No  anaesthetic  is  required ;  the  animal  does  not  cry  out 
and  evinces  no  sign  of  pain.  A  cut  one  inch  and  a  quarter  long  is 
made  with  the  knife  or  scissors,  longitudinally,  through  the  skin  in 
the  middle  of  the  space  at  the  tof)  of  the  head  between  the  lines  above 
named.  A  blepharostat  keeps  the  incision  apart,  and  the  sublying 
tissue  is  scraped  away  so  as  to  expose  the  bone  a  little  to  one  side  of 
the  median  line.  The  trephine  has  a  diameter  of  5  mm.  and  a  ring 
guard  which  is  set  at  2  mm.  from  the  cutting  end  of  the  crown ;  the 
trephine  may  be  a  bit  fastened  in  a  revolving  drill  handle  or  a  simple 
hand  trephine  made  of  metal  rod  17  cm.  long.  The  button  of  bone 
is  removed  with  a  tenaculum  and  the  dura  is  exposed ;  an  ordinary 
hypodermic  syringe  is  used  to  inject  three  or  four  drops  of  the  rabic 
emulsion  beneath  the  dura.     If  the  perforating  end  of  the  syringe  is 
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curved  almost  at  a  right  angle  for  a  space  of  4  mm.  it  facilitates  its 
introduction,  but  this  is  by  no  means  indisj^ensable.  The  wound  is 
closed  by  interrupted  sutures  (three  generally  are  sufficient)  and  then 
sealed  with  collodion.  The  ordinary  suture  needle  can  be  used,  but 
the  risk  of  sticking  the  hand  is  lessened  if  the  needle  has  a  fixed  handle, 
the  other  extremity  terminating  in  a  spear  with  a  slit  in  its  side,  which 
is  ojjened  and  closed  by  pushing  a  button.  It  is  passed  through  the 
skin  closed,  then  opened,  and  the  thread  is  inserted,  when  it  is  again 
closed  and  withdrawn.  Of  course,  all  the  materials  and  instruments 
have  been  sterilized  and  when  not  in  use  during  the  operation  are 
placed  in  a  pan  of  three-per-cent.  carbolic  acid.  The  rabbit  is  lifted 
by  the  skin  of  the  middle  of  its  back,  raised  somewhat  from  the  board, 
and  the  fore  limbs  are  loosened  first.  The  rabbit  is  then  placed  in  a  box 
properly  labelled.  Wire  cages  are  generally  used,  but  if  the  floor  is  of 
asphalt  or  other  cement,  a  box  without  a  bottom  having  a  wire  grating 
for  a  lid  with  a  bed  of  sawdust  or  straw  is  more  convenient  to  keep 
clean. 

Etiology. 

The  intimate  cause  of  rabies  remains  unknown  to  this  day.  Not- 
withstanding the  constant,  ample  supply  of  material,  research  is  still 
at  fault.  Pasteur  himself,  for  a  brief  time,  thought  that  he  had  dis- 
covered the  bacillus  of  rabies  in  the  saliva  of  a  child  that  had  died  of 
this  disease.  The  disease  produced  was  septicgemia,  as  finally  deter- 
mined, but  pending  this  Pasteur  "  expressed  the  idea  that  this  new 
disease  might  possibly  be  the  form  assumed  by  human  rabies  in  the 
lower  animals"  (Suzor^).  A.  Bruschettini, *  of  Turin,  claims  to  have 
discovered  the  cause  of  rabies  in  a  small,  short,  thick  bacillus  with 
a  clear  zone  in  its  centre.  A  bacillus  of  this  description  may  be 
found  in  the  medulla  oblongata  of  rabid  dogs,  and  this  grown  in 
emulsion  of  the  brain,  removed,  and  regrown  to  the  fifth  generation  is 
claimed  to  have  j)roduced  rabies  in  subdural  inoculations  of  rabbits, 
and  the  brain  matter  of  these  to  have  in  like  manner  produced  this 
disease  in  other  rabbits. 

G.  Memmo,^  of  Rome,  claims  to  have  discovered  the  cause  of 
rabies  in  a  species  of  blastomycetes  from  the  brain  of  experimentally 
rabid  rabbits,  also  from  the  brain  of  a  child  that  had  rabies  from 
a  dog-bite.  "  This  organism  intraperitoneally  injected  into  guinea- 
pigs  in  eleven  to  twenty  days  causes  paresis  of  the  hind  limbs, 
extending  ra])idly,  and  death  in  about  twenty -four  hours,  often  pre- 
ceded hy  clonic  convulsions.  The  virus  from  the  abdominal  cavity 
I)roduces  some  symptoms  in  other  guinea-pigs.  Dogs  injected  sub- 
durally  or  subcutaneously  become  thin  in  seven  to  eight  days,  snappy, 
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foam  at  the  mouth,  and  are  paralyzed  in  tlie  limbs.  This  disease 
could  be  transmitted  from  dog  to  dog  but  not  to  guinea-pigs"  (Gor- 
man Sims  Woodhead").  Both  of  these  investigations  cannot  be 
right,  and  neither  has  received  general  scientific  confirmatory  demon- 
stration and  acceptance.  The  bacillus  described  hj  Bruschettini  is 
like  that  of  rabbit  septicsemia,  except  that  it  is  coarser,  which  the 
bacillus  of  rabbit  septicaemia  also  becomes  when  groAvn  in  certain 
media.  Manj^  of  these  bacilli  with  clear  centres  and  bipolar  staining 
are  decomposition  organisms,  the  clear  centre  being  a  gas  vacuole, 
and  sometimes  a  surrounding  clear  space  of  like  nature  deceptively 
resembles  a  cai^sule.  It  has  been  suggested  that  rabies  is  a  modified 
septicaemia  with  a  predilection  for  the  nervous  system.  The  writer 
has  never  been  able,  except  in  the  case  of  one  rabbit,  to  get  a  pro- 
longed incubative  stage  like  that  of  rabies  in  experiments  with  septi- 
caemia virus;  moreover,  in  this  case  all  the  symptoms  so  charac- 
teristic of  rabies  were  not  present. 

That  the  well-known  bipolar  staining  bacillus  of  rabbit  septi- 
caemia may  be  found  in  the  medulla  oblongata  of  a  supposed  rabid 
dog  the  following  experiments  demonstrate.  In  the  course  of  an 
investigation  regarding  the  etiologj^  of  rabies  it  became  necessary 
for  the  x>urposes  of  control  to  use  the  medulla  oblongata  of  a  num- 
ber of  dogs  for  subdural  inoculation.  One  object  of  these  controls 
being  the  determination  as  to  whether  any  other  disease  than  rabies 
could  give  rise  to  like  symptoms,  it  was  requisite  to  use  sick  dogs ; 
therefore  the  dogs  used  had  died  or  had  been  killed  because  of  sus- 
pected rabies.  The  bacteriological  developments  of  dog  No.  17  are 
noteworthy.  This  dog  was  a  3'ellow  cur  weighing  twenty  pounds 
that  had  attempted  to  bite  a  number  of  persons;  it  bit  other 
dogs  and  took  refuge  in  a  stable  and  there  bit  a  horse.  It  was 
shot. 

Post-mortem  examination,  September  22d,  1893 :  Inspection,  skull 
crushed  and  brain  torn ;  mouth  pigment  present  (a  sign  of  no  value  as 
regards  rabies,  for  dogs'  mouths  are  often  pigmented).  Cheeks  and 
surface  of  tongue  bluish  vascularity.  Bits  of  coal  and  splinter  in  the 
under  mouth  (a  sign  of  not  much  value  in  a  dog  that  obtains  his  susten- 
ance from  the  garbage  box).  Section :  cervical  lymph  glands  enlarged 
and  blood  effused  into  them.  This  sign  is  important  as  indicating 
toxic  infection,  and  is  present  in  rabies  in  the  lymph  glands  at  large 
in  the  body,  macroscopically  or  microscopically.  Medulla  oblongata 
under  surface  very  vascular.  Larynx  somewhat  red,  and  the  mucosa 
of  the  laryngeal  ventricles  protrudes.  (Esophagus  pinkish;  stom- 
ach contains  hair,  straw,  grape  skins,  feathers.  Heart  blood  coagu- 
lated.    Lungs   ooze   a   sanious   serum.     Liver   hyperaemic.     Spleen 
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reddish,  firm,  weight  19.4  gm.,  length,  IG  cm.,  width  at  wider  eud, 
4  cm.,  at  other  eud,  1  cm.,  thickness,  5  mm. 

Cultures  from  the  medulla  oblongata,  spleen,  lymph  glands,  and 
parotid  were  grown  in  gelatin.  Cultures  from  the  cervical  lymph 
gland  in  bouillon  were  jjlaced  in  the  thermostat. 

Sei^tember  24th,  4  p.m.  :  Gelatin  liquefied  contaminatively  (which 
the  organism  about  to  be  referred  to  does  not  do).  Cultures  in 
bouillon  are  very  fetid  and  exhibit  lance-shaped  cocci  (bacilli) ;  also 
bacilli  with  clear  interspace  and  bii)olar  staining,  and  curved  chains  of 
five  or  six.  There  is  also  a  short,  thick  bacillus  in  gas  vacuole,  which 
is  present  in  ordinary  putrefaction.  The  cultures  from  gelatin  are 
less  gross  than  those  from  bouillon  and  exhibit  more  clearly  the  un- 
stained intermediate  space.  The  odor  of  the  gelatin  cultures  is  as 
fetid  as  those  in  bouillon.  The  above  applies  to  the  cervical  lymijh 
glands  of  dog  No.  17,  and  to  the  heart  blood  of  rabbit  E,  in  gelatin, 
below  referred  to  (rabbit  R  was  trephined  and  inoculated  from  the 
medulla  oblongata  of  dog  No.  17).  This  bacillus,  slender,  with 
rounded  ends,  bipolar  staining,  and  clear  interspace,  varies  in  size  in 
the  same  media,  differs  in  size  in  different  organs  and  structures.  It 
is  the  well-known  bacillus  of  rabbit  septicaemia,  and  further  reference 
to  its  morphology  and  mode  of  growth  is  out  of  x>lace  on  this  occa- 
sion. Lenses  of  good  definition  are  indisijensable,  because  the  or- 
ganism is  often  very  short  and  the  clear  interspace  very  narrow,  easily 
mistaken  for  juxtaposed  cocci.  The  ordinary  carbol-fuchsin  stain,  if 
allowed  to  remain  but  a  few  seconds  on  the  cover  smear,  gives  satis- 
factory results.     The  following  are  the  details  of  this  experiment : 

On  September  22d,  three  rabbits  were  trephined  and  injected  be- 
neath the  dura  and  three  were  injected  hyiDodermically  in  the  lumbar 
region  with  the  medulla  oblongata  of  this  same  dog.  These  rabbits 
were  designated  K,  T,  and  W,  the  trephined  rabbits  by  the  letters  E, 
W,  and  X.  Eabbit  R  died  on  the  third  day,  rabbits  W  and  X  on  the 
second  day.  Eabbits  K  and  W  died  on  the  second  day  and  T  on  the 
fourth  day.  Cultures  from  the  heart  blood  of  all  these  animals  ex- 
hiljited  the  organism  described  above.  Cultures  from  the  heart 
blood  of  rabbit  K,  which  was  trephined  and  inoculated  from  the 
medulla  oblongata  of  dog  No.  17,  injected  hypodermatically  into 
raljbit  Y  killed  it  in  one  day.  Cultures  from  the  heart  blood  of  rab- 
bits K  and  T  (which  rabbits  were  directly  injected  with  the  medulla 
oblongata  of  the  dog)  killed  rabbit  T'  in  one  day. 

Keferring  to  the  X'ost-mortem  examination  of  dog  No.  17,  it  will 
be  noticed  that  its  cervical  lymph  glands  were  enlarged  and  blood 
was  effused  into  tliem.  Cultures  from  the  glands  gave  the  following 
interesting  results :  1  c.c.of  the  Ixmiiion  culture  injected  into  rabbit  Z 
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killed  it  on  the  second  day ;  this  was  the  first  remove  from  the  dog. 
Cultures  of  the  heart  blood  of  rabbit  Z  in  Dunham's  fluid  injected 
into  rabbit  Z'  killed  it  on  the  second  day.  Eabbit  T'  was  identi- 
cally injected  and  also  died  on  the  second  day.  These  rabbits  were 
second  removes  from  the  dog.  Guinea-pig  H,  injected  with  1  c.c.  of 
a  culture  of  the  heart  blood  of  rabbit  Z  in  Dunham's  fluid,  died  on  the 
sixth  day.  Guinea-pig  G,  injected  with  1  c.c.  culture  of  heart  blood 
of  rabbit  Z  in  gelatin,  died  on  the  sixth  day.  These  guinea-j)igs  were 
second  removes  from  the  dog.  Mouse  A,  injected  with  five  minims  of 
culture  of  heart  blood  of  rabbit  Z  in  Dunham's  fluid,  died  on  the  third 
day.  This  mouse  was  the  second  remove  from  the  dog.  Cultures 
from  the  heart  blood  of  the  mouse  A  in  Dunham's  fluid  injected  into 
rabbits  S'  and  L'  killed  them  on  the  third  day ;  this  was  the  third 
remove  from  the  dog.  Cultures  from  the  heart  blood  of  guinea-pig  G 
(above  mentioned)  in  Dunham's  fluid  injected  into  rabbits  R'  and  Q' 
killed  them  on  the  second  day ;  this  was  the  third  remove  from  the  dog. 
Cultures  from  the  heart  blood  of  this  same  guinea-pig  G  injected  into 
pigeon  A  killed  it  on  the  seventh  day;  this  was  the  third  remove  from 
the  dog.  Eabbit  N'  was  injected  with  the  culture  of  the  heart  blood 
of  pigeon  A  and  died  on  the  second  day ;  this  was  the  fourth  remove 
from  the  dog.  The  experiment  ceased  with  the  fourth  remove  from 
the  dog.  Another  pigeon  (B)  was  killed  by  an  injection  of  the  cul- 
ture of  heart  blood,  this  being  also  the  fourth  remove  from  the  dog 
through  mouse  A.  All  of  these  animals,  as  well  as  the  cultures,  ex- 
hibited the  organism  described  above.  Two  white  rats,  three  times 
injected,  remained  immune.  It  is  to  be  noted  that  when  other  ani- 
mals than  rabbits  have  been  killed  by  culture,  other  rabbits  have 
been  killed  by  cultures  from  these  animals,  constituting  a  return  con- 
trol experiment. 

The  symptoms  of  septicEemia  in  the  rabbit  ante  mortem  and  post 
mortem  are  markedly  characteristic  and  can  never  be  confounded 
with  those  of  rabies.  The  ante-mortem  signs  are  somnolency  and 
dyspnoea.  The  animal  sits  with  its  ears  turned  back  upon  its  body, 
its  flanks  panting  laboriously,  its  eyelids  constantly  closing.  The 
alvine  evacuations  are  pultaceous.  The  temperature  may  rise  to 
106"^  F.,  which  is  one  or  two  degrees  above  the  normal  maximum; 
this  rise  is  very  transient,  rapidly  falling  three  degrees  below  the 
normal  temperature  of  the  rabbit ;  the  normal  minimum  temperature 
is  about  100°  F.  Usually  these  animals  die  quietly ;  exceptionally^, 
convulsed.  A  constant  post-mortem  sign  is  the  pale,  salmon  colored, 
bloodless,  anaemic,  collapsed  lung.  The  spleen  is  sometimes  en- 
larged; the  liver  friable.  The  intestine  has  exhibited  no  lesion  ex- 
cept increased  vascularity.     The  site  of  the  injection  usually  shows 
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increased  vascularity,  exceptionally  sloughing.  Of  great  interest  is 
the  fact  that  this  organism  of  rabbit  septicaemia  was  obtained  from 
the  medulla  oblongata  of  a  probably  rabid  dog.  Had  these  rabbits 
recovered  from  the  septicaemia  they  would  have  died  of  rabies,  and 
a  causal  relation  might  have  been  erroneously  attributed  to  this  or- 
ganism. 

The  disease  produced  by  this  bipolar  bacillus  is  totally  unlike 
that  produced  by  the  virus  of  rabies.  The  incubation  in  rabies,  even 
when  the  virus  is  fixed,  is  six  days.  The  rabbits  infected  with  the 
septicaemia  organism  became  sick  in  a  few  hours  and  died  about  the 
third  day.  Babbits  with  rabies  from  the  dog  immediately  without 
intervening  experimental  transmission  do  not  exhibit  rabies  until  from 
the  twelfth  to  the  fifteenth  day,  usually  the  latter.  Eabid  rabbits  sur- 
vive three,  four,  and  five  days  after  the  development  of  the  disease. 
Muscular  incoordination  and  paralysis  are  marked  in  rabies ;  they  are 
absent  in  septicaemia.  There  is,  however,  a  disease  known  as  pseudo- 
rabies,  in  which  the  incoordination  and  paralysis  are  exactly  like  those 
of  true  rabies,  and  may,  like  true  rabies,  be  produced  by  subdural  in- 
oculation of  the  medulla  oblongata.  This  is  also  an  idiopathic  disease 
of  rabbits  and  may  supervene  without  inoculation,  so  that  a  confusion 
of  causation  might  arise  during  experimentation.  But  inoculation  of 
the  rabbits  would  be  followed  by  the  characteristic  short  incubation 
and  easy  cultural  reproduction. 

Though,  the  causa  causans,  the  ultimate  cause,  of  rabies  eludes 
detection,  the  proximate  cause  is  readily  demonstrable  and  can  be 
indefinitely  propagated  experimentally.  When  naturally  imparted 
there  is  a  tendency  to  extinction.  "  Magendie  got  a  first  mad  dog  to 
bite  a  second  healthy  one ;  this  in  turn,  when  mad,  a  third  one,  and 
so  on.  The  periods  of  incubation  became  longer  and  longer  and  the 
fourth  or  fifth  dog  failed  to  take  the  disease"  (Suzor) .  Galtier  (1881) 
produced  rabies  in  rabbits  by  the  insertion  of  pieces  of  the  brain  and 
medulla  of  rabid  dogs  under  the  skin.  That  the  cause  of  hydro- 
phobia is  seated  in  the  nervous  system  is  constantly  proven.  Espe- 
cially is  the  medulla  oblongata  virulent,  and  this  is  the  part  used  in 
experimental  inoculation.  The  Paris  virus  from  the  Institut  Pasteur 
in  use  at  the  laboratory  of  the  College  of  Physicians  and  Surgeons, 
in  Baltimore,  was  received  in  neutral  glycerin,  which  is  said  to  impair 
its  virulence  for  only  the  first  two  or  three  passages.  This  has  not 
been  my  experience ;  the  virus  in  glycerin  seemed  inert  on  one  occa- 
sion and  failed  to  produce  rabies  in  three  rabbits  trephined  and  inocu- 
lated therewitli.  There  is  difficulty  in  fixing  the  virus  when  in  this 
menstruum,  and  this  has  also  been  the  experience  in  the  New  York 
Board  of  Healtli  laboratory.      A  series   of  very  interesting  experi- 
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ments  upon  the  frequency  of  rabies  in  the  human  made  by  the  late  Dr. 
J.  M.  Bja'on  of  the  Loomis  Laboratory,  New  York,  has  this  element 
of  vitiation,  and  in  addition  there  seems  to  have  been  a  bias  in  the 
direction  of  infrequencj^  This  experiment  shows  that  decomposi- 
tion exerts  little  or  no  influence  on  rabic  virus.  Cords  in  an  early 
stage  of  decomposition,  when  nothing  is  grossly  noticeable  except  a 
little  softening,  promptly  kill  when  inoculated  subdurally  or  hypo- 
dermically.  But  the  same  nerve  matter  when  stinking  rotten  may 
often  be  used  successfully  in  imparting  rabies.  The  Paris  virus  at 
the  Baltimore  laboratory  at  this  date,  May  30th,  1898,  has  reached  the 
four  hundred  and  ninetj^-ninth  remove,  that  is,  it  has  been  passed  from 
one  rabbit  to  another  until  it  has  reached  this  number  of  passages ; 
but  as  two  rabbits  are  inoculated  subdurally  each  time,  it  has  given  this 
disease  to  at  least  nine  hundred  and  ninety-eight  rabbits.  This  Paris 
virus  started  from  the  medulla  oblongata  of  a  rabid  cow  in  1882.  An- 
other virus  in  use  at  the  same  institution  was  introduced  hj  the  writer 
October  5th,  1893.  Coincidentally,  this  virus  also  started  with  the 
medulla  oblongata  of  a  rabid  cow  received  from  Wm.  E..  Tatum, 
D.V.S.,  Brighton,  Md.  This  virus  has  been  passed  from  rabbit  to 
rabbit  until  one  hundred  and  fifty -three  removes  have  been  reached 
(May  30th,  1898).  The  number  of  rabbits  that  have  uuinterrui)tedly 
taken  this  disease  in  these  experiments  is  seven  hundred  and  sixty. 
In  the  earlier  experiments  more  than  two  rabbits  Avere  used  at  each 
subdural  inoculation.  A  rabbit  will  live  about  twelve  days  after 
inoculation,  so  that  about  thirtj^  passages  may  be  made  each  year. 
Inoculating  with  the  medulla  oblongata  of  a  rabid  horse  the  disease 
has  been  passed  from  rabbit  to  rabbit  to  the  tenth  remove.  Sixty 
rabbits  were  the  subjects  of  this  experiment.  The  disease  has  been 
passed  three  times  from  the  human  animal  to  the  rabbit,  using  in  this 
exi)eriment  fourteen  rabbits  and  stopping  at  the  second  remove.  If 
a  fixed  virus  were  obtained  starting  from  the  medulla  oblongata  of  a 
human  being  there  would  probably  be  no  appreciable  difference.  The 
antitoxin  of  rabbit  serum  is  stated  to  be  more  effective  in  immunizing 
rabbits  than  that  obtained  from  a  different  species. 

Rabies  can  be  passed  from  man  to  the  lower  animals  with  ease. 
Contrary  statements  in  standard  works  by  reputable  authors  as  late 
as  1888  are  surprising.  Not  only  can  the  materies  morbi  be  readily 
passed  from  human  beings  to  other  animals,  but  the  source  of  the 
virus  can  to  a  certain  degree  be  determined;  that  is,  whether  the 
virus  is  a  fixed  laboratory  virus  or  a  virus  immediately  from  the 
animal— "mgre  de  rue."  This  was  the  grave  question  that  confronted 
Pasteur  when  the  first  death  from  rabies  occurred  during  treatment 
by  his  method.      The   profession   and  the   public  knew  that  rabic 
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virus  was  injected  hypodermically  into  patients.  Dr.  Peter,  of 
Paris,  demanded  the  closure  of  the  Institute,  declaring  that  this 
treatment  produced  rabies.  When  Louise  Pelletier,  aged  ten  years, 
died  of  rabies  on  the  fourteenth  day  after  termination  of  the  treat- 
ment, having  developed  this  disease  eleven  days  thereafter,  it  became 
necessary  to  show  whether  she  was  killed  by  the  treatment  or  by  the 
disease.  The  demonstration  of  the  cause  from  which  the  death  of  this 
child  resulted,  and  its  origination,  was  a  matter  strictly  of  experimental 
investigation  dependent  upon  the  following  data :  The  virus,  immedi- 
ately from  a  rabid  animal  (the  medulla  oblongata  being  used)  in- 
jected subdurally  into  the  cerebral  lymph  space,  produces  rabies  in 
the  rabbit  at  or  about  the  fifteenth  day.  The  remote  fixed  virus  of 
the  laboratory  produces  rabies  in  about  six  days.  An  emulsion  of 
the  medulla  oblongata  of  this  child,  subdurally  injected  into  two 
rabbits,  did  not  produce  rabies  until  the  eighteenth  day  thereafter. 
The  medulla  oblongata  of  these  rabbits  (they  having  been  allowed  to 
die  and  not  having  been  killed),  injected  in  the  manner  above  de- 
scribed, into  other  rabbits,  caused  them  to  develop  rabies  in  fifteen 
days.  The  cause,  then,  of  this  child's  death  was  the  virus  of  rabies 
as  it  exists  naturally,  not  this  virus  as  made  more  virulent  by  pro- 
gressive propagation  experimentally. 

Two  points  in  this  case  are  noteworth3^  The  child  developed 
the  disease  on  the  eleventh  day  after  the  termination  of  the  treat- 
ment. It  requires  fifteen  days  after  termination  of  the  treatment  to 
complete  immunization ;  therefore  in  this  child  the  full  benefit  of  the 
treatment  had  not  been  received.  Cases  of  this  description  cannot 
be  strictly  accounted  failures  of  the  treatment.  The  second  factor 
requiring  attention  is  that  the  virus  was  inoculated  into  two  sets  of 
rabbits.  The  first  set,  consisting  of  two  rabbits,  was  inoculated  from 
the  medulla  oblongata  of  the  child.  When  these  rabbits  died  a  sec- 
ond set  of  rabbits  were  inoculated  from  them,  because  in  the  first  pas- 
sage of  the  virus  from  one  species  to  a  different  species  the  jjeriod  of 
incubation  in  the  latter  is  not  uniform,  but  is  variable  as  to  duration. 
In  the  i)assage  through  the  second  set  the  virus,  passing  from  and 
through  the  same  species,  exhibits  by  its  i)eriod  of  incubation  its 
grade  of  virulence.  In  the  words  of  Pasteur :  "  The  method  rests 
essentially  on  the  following  facts :  The  rabbit  inoculated  under  the 
dura  mater,  after  trephining,  with  the  spinal  marrow  of  an  ordinary 
mad  dog,  is  always  affected  with  rabies,  and  takes  the  disease  after 
a  length  of  incubation  averaging  about  fifteen  days.  After  a  num- 
l)er  of  i)aHsages  through  rabbits  varying  from  the  twentieth  to  the 
twenty-fifth,  the  incubation  falls  down  to  eight  days,  which  remains 
the  normal  incubation  time  for  the  next  twenty  or  twenty-five  pas- 
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sages.  Tlien  it  readies  an  incubation  of  seven  clays  only,  recurring 
with  striking  regularity  up  to  at  least  the  ninetieth,  passage ;  at  this 
point  there  is  a  slight  tendencj^  towards  a  shorter  period  of  incuba- 
tion than  seven  days."  The  ultimate  diminution  of  the  period  of 
incubation  seems  to  be  six  da,js.  A  fixed  virus  produces  rabies  in 
six  days,  when  subdurally  inoculated. 

The  following  cases  are  recorded  because  of  intrinsic  interest; 
further,  because  they  in  some  degree  illustrate  the  rigorous,  exhaus- 
tive causal  demonstration  that  science  demands. 

These  cases  have  been  designated  as  the  Baltimore  cases  of  rabies. 
On  December  1st,  1896,  a  large  dog,  cross  between  St.  Bernard  and 
mastiff,  bit  eight  boys  in  Baltimore  Citj'  Annex.  Of  these  boys  four 
died  of  rabies  within  thirty-six  days  after  having  been  bitten  and 
within  nineteen  days  after  the  termination  of  treatment  by  the  Pas- 
teur method  in  New  York.  The  bites  were  severe  in  character  and 
situated  on  the  bare  face  and  neck. 

1.  Wilson,  aged  11  years.  Seat  of  bite  on  face  over  left  eye.  Not 
cauterized.  Date  of  discharge,  December  17th,  1896.  Date  of  bite, 
December  1st,  1896.  Date  of  first  treatment,  forty-two  hours  after 
bite.  Date  of  death,  January  5th,  1897,  eighteen  days  after  termina- 
tion of  treatment. 

2.  Perry,  aged  16  years.  Seat  of  bite  on  cheek.  No  efficient 
cauterization.  Date  of  discharge,  December  18th,  1896.  Date  of 
first  treatment,  seventy  -  seven  hours  after  bite.  Date  of  death, 
December  26th,  1896,  eight  days  after  termination  of  treatment. 

3.  Eppers,  aged  15  years.  Seat  of  bite,  back  of  neck.  No 
efficient  cauterization.  Date  of  discharge,  December  17th,  1896. 
Date  of  first  treatment,  fifty  hours  after  bite.  Date  of  death,  Decem- 
ber 26th,  1896,  nine  days  after  termination  of  treatment. 

4.  Henry,  aged  8  years.  Seat  of  bite,  left  cheek.  No  efficient 
cauterization.  Date  of  discharge,  December  18th,  1896.  Date  of 
first  treatment,  seventj-seven  hours  after  bite.  Date  of  death,  De- 
cember 21st,  1896,  three  days  after  termination  of  treatment. 

A  boy  named  Kiel  was  bitten  on  the  ear,  but  through  an  ear 
warmer,  and  therefore  must  be  excepted  from  the  class  of  bites  on 
bare  parts.  All  bitten  on  the  bare  face  and  neck  died ;  all  others 
escaped.     They  are : 

5.  Perry,  aged  18  years,  brother  of  No.  2,  bitten  on  the  arm. 

6.  Ashley,  aged  10  years,  bitten  on  arm. 

7.  Buhl,  aged  14  years,  bitten  on  arm. 

8.  Kiel,  Joseph,  aged  15  years,  bitten  on  ear  through  an  ear 
warmer. 

The  chief  object  of  this  reference  to  these  cases  is  to  illustrate  by 
an  actual  example  the  experimental  methods  used  to  prove  that  the 
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dog  had  rabies,  and  that  two  of  the  boys,  Henry  and  Eppers,  also 
had  it.  In  the  other  two  cases  a  post-mortem  examination  was  not 
obtainable.  It  is  also  intended  to  prove  that  the  virus  was  from  the 
dog  and  not  from  the  treatment. 

The  following  are  notes  of  the  post-mortem  examination  of  the 
dog,  December  2d,  1896:  Cross  between  St.  Bernard  and  mastiff: 
yellow  with  white  neck ;  weight,  over  one  hundred  pounds ;  shot  after 
having  bitten  eight  boys,  many  chickens,  and  dogs.  Hard  palate  dark 
bluish  in  color.  Eigor  mortis  marked.  Brain  soft.  Medulla  oblon- 
gata soft,  and  softening  around  central  canal  of  spinal  cord.  Lungs 
ooze  freely  bloody  froth.  Kidneys,  dark  red  cortex.  Bladder  empty. 
Liver  normal.  Spleen  normal.  Stomach  contains  pieces  of  wood 
and  stone,  straw,  horsehair — mane  or  tail.  Larynx  and  trachea  con- 
tain blood  from  wounds  in  mouth.  Heart  normal.  There  is  an  effu- 
sion of  blood  in  the  cervical  lymph  glands. 

On  December  2d,  1896,  three  rabbits  were  trephined  and  injected 
beneath  the  dura  with  three  minims  of  emulsion  in  sterilized  water 
of  the  medulla  oblongata  of  this  dog.  These  animals  developed  ra- 
bies, two  on  the  15th,  and  one  the  17th,  day. 

December  19th,  1896 :  Killed  one  of  the  rabbits  (designated  C)  on 
the  seventeenth  day  after  inoculation.  Trephined  and  injected  the 
emulsion  of  its  medulla  oblongata  in  sterilized  water  subdurally  into 
rabbits  D,  E,  and  F.  Amount  injected,  five  minims.  Piabbit  D  died 
accidentally.     E  and  F  developed  rabies  on  the  16th  day. 

Thus  five  rabbits  have  been  given  rabies  from  this  dog;  three 
immediately  from  the  dog,  two  from  one  of  these  rabbits,  this  rabbit 
having  been  killed  in  order  to  stamp  a  suggestion  of  putrefaction  as 
a  fallacy.  The  latter  experiment  proves  the  disease  to  be  an  infec- 
tious neurosis,  not  a  traumatic  degeneration. 

The  following  experiment  demonstrates  that  Robert  Henry  died 
of  rabies.  He  underwent  Pasteur  treatment  in  New  York,  arriving 
there  about  December  4th,  1896,  and  returning  to  Baltimore  on  the 
night  of  December  18th,  being  then  sick.  He  died  of  rabies,  Decem- 
ber 21st.     He  had  been  bitten  on  December  1st. 

On  December  21st,  four  rabbits  were  trephined  and  injected  sub- 
durally with  emulsion  in  sterilized  water  of  the  medulla  oblongata  of 
the  boy  Henry.  Amount  injected,  five  minims.  One  developed  ra- 
bies on  the  14th  day;  three  on  the  15th  day. 

The  following  experiments  demonstrate  that  the  boy  Henry  died 
of  rabies ;  that  the  source  of  the  virus  was  the  dog  and  not  the  treat- 
ment ;  that  the  disease  in  the  rabbit  was  a  specific  infection  and  not  a 
traumatic  degeneration  (neuritis,  ascending  or  descending). 

January  7th,  1897,  rabbit  K  trephined  and  subdurally  inoculated 
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from  medulla  oblongata  of  rabbit  G,  wliicli  died  on  tlie  seventeenth 
day  after  Laving  been  trepMned  and  subdurally  inoculated  from  me- 
dulla oblongata  of  boy  Henry  on  December  21st,  1896.  Kabbit  K 
developed  rabies  on  tlie  fifteentb  day. 

January  7tli,  Rabbit  L  trephined  and  subdurally  inoculated  from 
medulla  oblongata  of  rabbit  G,  wliicli  died  on  seventeenth  day  after 
having  been  trephined  and  subdurally  injected  from  medulla  oblon- 
gata of  boy  Henry  on  December  21st,  1896,  developed  rabies  on  the 
thirteenth  day. 

The  rabbit  assumes  a  crouched  position.  It  is  unable  to  sustain 
its  hodj  erect  on  pelvis  and  scapula.  Motility  of  limbs  impaired, 
hind  legs  almost  completely  paralyzed.  Falls  over  on  its  sides  at 
intervals.  This  crouched  attitude  (paralytic  rabies)  has  been  a  char- 
acteristic feature  of  the  disease  in  most  of  these  rabbits. 

Experiment  demonstrating  that  the  cord  of  rabbit  G  was  not  viru- 
lent on  the  ninth  day,  and  therefore  the  virus  with  which  G  was 
inoculated  subdurally  was  from  the  dog  and  not  from  the  treatment. 

Januarj^  7th,  Rablnt  M  trephined  and  subdurally  inoculated  from 
medulla  oblongata  of  rabbit  G,  which  died  on  the  seventeenth  day 
after  having  been  trephined  and  subdurally  injected  from  medulla 
oblongata  of  boy  Henry  on  December  21st,  1896. 

Kabbit  is  very  unwell,  \evj  thin.  Sweats  about  muzzle.  Breath 
fetid  like  gangrene.  This  is  an  intercurrent  malady  and  has  no  con- 
nection whatever  with  rabies  or  with  the  experimental  inoculation. 
It  is  an  affection  which  occurs  not  infrequently  among  rabbits  that 
have  been  subjected  to  no  experiment.  There  is  reason  to  regard 
the  disease  as  infectious.  It  has  diarrhoea  as  a  symptom.  There  is 
no  disturbance  of  motility-.  The  rabbit  was  found  dead  on  the  ninth 
day. 

Two  rabbits,  O  and  P,  trej^hined  from  this  rabbit,  developed  no 
disease  whatever.  They  were  under  observation  for  three  months. 
This  proves  that  this  disease  cannot  be  communicated  by  subdural 
injection  of  the  medulla  oblongata ;  also  that  the  medulla  oblongata 
did  not  contain  the  virus  of  rabies  on  the  ninth  day,  which  it  would 
have  contained  had  the  virus  been  that  of  the  treatment. 

Rabbit  N  was  subjected  to  the  same  experiments  as  rabbit  M,  and 
died  of  the  same  disease  on  the  eleventh  day  after  trephining.  It  is 
to  be  regretted  that  no  experiment  was  made  to  ascertain  the  condition 
of  the  medulla  oblongata  at  this  date,  as  regards  the  virus  of  rabies. 

Rabbits  M  and  N  were  in  the  same  box  all  the  time. 

Experiments  demonstrating  that  Com-ad  Eppser,  aged  fifteen 
years,  died  of  rabies.  He  underwent  Pasteur  treatment  from  Decem- 
ber 2d  to  December  17th,  1896.     He  died  of  rabies,  December  26th. 
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He  had  been  bitten  on  December  1st,  and  tlie  post-mortem  examina- 
tion was  made  December  26tli. 

On  December  26th,  1896,  four  rabbits  were  trephined  and  injected 
subdurally  with  emulsion  in  sterilized  water  of  medulla  oblongata  of 
the  boy.  Amount  injected,  five  minims.  Rabbits  designated  by  let- 
ters Q,  E,  S,  T.     They  developed  rabies  on  the  sixteenth  day. 

The  following  experiments  demonstrate  that  the  boy  died  of  rabies ; 
that  the  source  of  the  virus  Avas  the  dog  and  not  the  treatment;  that 
the  disease  in  the  rabbit  is  a  specific  infection  and  not  a  traumatic 
degeneration  (ascending  or  descending  neuritis) .  Kabbits  U,  V,  W, 
and  X  were  trephined  and  subdurally  injected  with  emulsion  of  me^ 
dulla  oblongata,  that  of  rabbit  S,  which  died  of  rabies  on  the  seven- 
teenth day,  January  11th,  1897,  after  having  been  trephined  and  sub- 
durally injected  from  medulla  oblongata  of  boy  Eppers,  who  died  of 
rabies  on  December  26th,  1896.  The  animals  died  on  the  thirteenth, 
fifteenth,  fourteenth,  and  sixteenth  days  respectively. 

Comments  and  Conclusions. — If  one  hundred  children  had  been  bit- 
ten by  this  same  dog  in  an  identical  manner,  i.e.,  severe  and  numer- 
ous bites  on  the  bare  head  and  neck,  how  many  would  have  likewise 
perished'?  A  healthy  rationality  will  admit  the  probability  of  eighty 
I^er  cent.,  ninety  per  cent.,  even  one  hundred  i^er  cent,  of  deaths. 
These  cases  entirely  corroborate  all  that  is  claimed  by  statistics  on 
this  point.  That  is,  the  mortality  of  bites  of  this  description  is 
eighty  per  cent.,  ninety  per  cent.,  even  one  hundred  per  cent.,  when 
not  treated  by  the  Pasteur  method.  But  all  these  were  treated  by 
this  method  with  a  result  as  disastrous  as  if  they  had  not  been  treated 
at  all.  It  cannot  be  claimed  that  they  were  not  timely  treated.  All 
were  under  treatment  within  about  three  days  after  having  been  bitten. 
Greater  celerity  than  this  is  only  very  exceptionally  attainable.  Pas- 
teur institutes  cannot  be  located  within  three  days'  journey  of  every- 
where. The  only  possible  explanation  is  that  some  factor  difficult 
of  appreciation  caused  an  unusually  brief  incubation  and  speedy 
onset  of  the  disease.  For  the  completion  of  immunization  fifteen 
days  after  the  termination  of  treatment  are  required.  In  these  cases 
the  disease  outran  the  remedy.  If  fifteen  to  twenty  days  are  required 
for  completion  of  the  treatment  and  fifteen  days  more  for  the  com- 
I)letion  of  the  immunization,  then  all  cases  which  develop  the  dis- 
ease in  thirty-five  days  are  not  amenable  to  treatment.  The  stage  of 
incubation  in  six  per  cent,  is  between  three  and  eighteen  days ;  in 
sixty  i)er  cent,  it  is  between  eighteen  and  sixty-four  daj^s.  Granting 
the  accuracy  of  these  statistics  from  Bollinger'  it  may  be  assumed  that 
thirty -five  per  cent,  of  children  at  and  below  eighteen  years  of  age,  suf- 
fering from  multiple  and  severe  and  non-cauterized  bites  on  the  head 
Vox..  XV.— 33 
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and  face  (bare),  will  fail  to  be  benefited  by  tlie  Pasteur  treatment ;  sixty- 
five  cases  in  one  hundred  escape  wlien  treated.  Granting  tliat  twenty 
in  one  hundred  would  escape  if  not  treated,  then  forty -five  in  one  hun- 
dred are  saved  by  the  treatment.  The  foregoing  remarks  assume  that 
there  has  been  no  defect  in  the  administration  of  the  prophjdaxis. 
The  Pasteur  Institute,  Paris,  calls  attention  to  the  time  limit,  but  does 
not  plead  this  statute  of  limitation.  It  shows  that  all  the  deaths  dur- 
ing treatment  and  at  any  time  thereafter,  from  bites  of  the  head  and 
face,  form  only  about  six  per  cent.  But  this  showing  includes  all  ages, 
children  and  adults,  and  all  bites,  severe  and  slight,  single  and  multi- 
ple. This  is  as  inexact  as  the  assertion  attributed  to  John  Hunter, 
that  not  more  than  five  per  cent,  of  all  persons  bitten  by  rabid  dogs 
develop  rabies.  This  may  be  true  of  slight  bites  through  clothing, 
but  it  is  entirely  incorrect  as  regards  severe  multiple  bites  on  bare 
parts,  especially  the  face  and  neck.  There  are  those  who  assert  that 
mad-dog  bites  are  verj^  rare,  and  but  very  few  of  the  few  bitten  develop 
the  disease.  But  when  they  wish  to  impugn  the  Pasteur  treatment 
they  cite  the  present  cases,  asserting  that  fifty  per  cent,  of  the  entire 
number  bitten  died  of  the  disease,  and  one  hundred  per  cent,  of  those 
bitten  on  the  bare  face  and  neck  died.  No  sufficient  number  was 
bitten  from  which  to  calculate  percentage.  They  "blow  hot  and 
blow  cold  in  the  same  breath,"  and  mean  nothing  unless  they  covertly 
claim  that  the  treatment  jjroduced  the  disease.  The  virus  of  ordinary 
rabies,  that  of  the  mad  dog  at  large,  the  street  dog,  rage  de  rue,  when 
subdurally  injected  into  rabbits,  never  produces  the  disease  before  the 
twelfth  day ;  rarely  before  the  fourteenth  da3%  On  the  contrary,  the 
virus  of  the  laboratorj^,  the  virus  of  the  rabbit  at  and  beyond  the 
fiftieth  remove,  when  subdurally  injected  into  other  rabbits,  produces 
rabies  in  seven  or  eight  days.  In  the  cases  under  consideration, 
the  virus  of  the  medulla  oblongata  of  the  boys  produced  rabies  in  the 
rabbit  after  about  the  same  incubation  as  did  the  virus  of  the  medulla 
oblongata  of  the  street  dog  in  question.  The  disease  did  not  in  any 
of  the  rabbits  develop  before  the  fourteenth  day.  Had  the  virus  which 
gave  these  boys  rabies  been  that  of  the  laboratory,  that  which  was 
used  in  the  treatment,  then  the  rabbits  which  were  injected  subdurally 
from  the  medulla  oblongata  of  those  rabbits  which  had  been  injected 
subdurally  from  the  medulla  oblongata  of  the  boys  would  have  devel- 
oped rabies  on  about  the  seventh  or  eighth  day.  But  it  was  de- 
monstrated that  on  the  ninth  day  after  injection  the  medulla  oblon- 
gata was  not  even  virulent.  The  use  of  a  second  series  of  rabbits  is 
necessary  for  two  purposes :  First,  when  the  virus  is  passed  from  one 
species  to  another  the  incubative  stage  is  variable  in  the  first  passage. 
In  these  cases — the  virus  from  the  medulla  oblongata  of  the  boys  in- 
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jected  subdurally  into  rabbits — the  first  rabbits  miglit  manifest  tlie 
disease  at  some  irregular  i)eriod,  probably  a  longer  interval  than  its 
real  incubative  stage.  But  when  the  virus  is  passed  from  the  medulla 
oblongata  of  these  rabbits  by  subdural  injection  into  other  rabbits, 
then  these  other  rabbits  exhibit  the  disease  after  the  stage  of  incuba- 
tion normal  to  the  virus.  The  normal  incubative  stage  of  the  street 
virus  is  about  fifteen  days.  The  normal  incubative  stage  of  the  virus 
of  the  laboratory  which  is  used  in  the  treatment  is  about  seven  days. 
Secondl}^  the  other  purpose  necessitating  the  use  of  a  second  series 
of  rabbits  is  to  exclude  the  effect  of  traumatism  on  the  nervous  system. 
Very  rarely  a  case  occurs  after  treiDhining,  even  when  the  virus  of 
rabies  is  not  used,  in  which  after  a  like  incubative  stage  the  rabbit 
develops  a  disease  and  dies  with  symptoms  like  those  of  rabies.  That 
this  disease  and  rabies  are  not  identical  is  proven  by  the  fact  that  this 
disease  cannot  be  given  from  these  rabbits  to  a  second  series  of  rabbits 
by  trephining  and  subdural  injection  of  their  medulla  oblongata ;  still 
less  can  it  be  so  propagated  indefinitely,  as  is  the  case  in  rabies,  which 
is  a  specific  infectious  neurosis.  The  other  disease  is  a  traumatic  in- 
flammation or  degeneration.  Subdural  injections  into  guinea-pigs  or 
rabbits  of  emulsion  of  medulla  oblongata  from  dogs  suspected  to  have 
had  rabies  is  part  of  the  regular  routine  work  of  institutions  practis- 
ing the  Pasteur  method.  Not  infrequently  the  dogs  are  thus  demon- 
strated not  to  have  had  rabies.  Patients  have  been  treated  and  the 
dog  has  been  subsequently  proven  not  to  have  had  rabies.  If  a  dog 
under  suspicious  circumstances  bites  persons  and  is  at  once  killed,  it  is 
prudent  to  give  these  persons  the  benefit  of  the  doubt  and  treat  them. 
They  cannot  safely  delay  until  the  termination  of  an  experiment  which 
lasts  over  fifteen  days. 

Daily  throughout  the  world  institutions  administering  the  Pasteur 
treatment  demonstrate  that  rabies  is  a  specific  infectious  (contagious) 
neurosis,  and  that  no  other  disease  is  capable  of  jjroducing  identical 
symptoms. 

In  this  necessarily  discursive  manner,  the  cause  of  rabies  is 
shown  to  be  something,  some  virus,  some  organism  that  has  been 
communicated  from  one  being  to  another.  The  mode  of  communica- 
tion is  by  contact,  and  the  vehicle,  most  frequently,  is  saliva.  The 
contact,  the  conveyance,  is  usually  by  the  bite  of  a  rabid  animal.  It 
is  well  ascertained  that  the  saliva  of  a  dog  may  be  virulent  three  days 
before  the  manifestation  of  rabic  symptoms.  "In  the  rabbit  experi- 
mentally inoculated  (subdurally)  the  saliva  is  virulent  on  and  after  the 
sixth  day,  the  virus  inoculated  being  a  fixed  virus  (two  hundred  and 
thirty-seventh  passage)."  The  first  nerve  symptom,  incoordination, 
slight  swaying,  especially  of  the  head  and  neck,  from  side  to  side  when 
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disturbed,  indicates  in  the  rabbit  the  incipiency  of  nerve  disorder, 
and  the  virulence  of  the  saliva  seems  to  be  simultaneous.  It  has 
been  shown  that  in  subdural  inoculation  of  rabbits  with  the  unfixed 
virus  the  medulla  oblongata  is  not  virulent  on  the  ninth  day,  but  the 
condition  of  the  saliva  at  this  period  has  not  been  ascertained.  "  A 
dog  inoculated  in  the  anterior  chamber  of  the  eye  had  the  rabic  tem- 
perature rise  eleven  days  thereafter,  being  39.3°  C. ;  previously  it  had 
been  38°  C.  and  38.8°  C.  Saliva  at  this  period  injected  into  the 
muscles  of  the  neck  of  a  guinea-pig  caused  it  to  develop  rabies  in  fif- 
teen days"  (Eoux  et  Nocard) .  There  is  obvious  danger  that  abraded 
surfaces  or  wounds  received  in  handling,  experimentally  or  otherwise, 
rabid  animals  may  become  inoculated.  That  it  is  rare  is  no  proof 
that  it  is  improbable.  If  occupation  brought  human  beings  into  the 
same  association  with  rabies  as  with  glanders,  its  transmission  would 
be  as  frequent  and  as  undoubted  in  the  one  as  in  the  other. 

Mode  of  Conveyance  of  Babies. — The  conveyance  of  the  disease  by 
parasites,  fleas,  lice,  and  other  pests,  from  the  dog,  though  not  demon- 
strated is  not  incomprehensible  as  a  possibility.  Youatt  cites  a  case 
in  which  a  man  untied  a  knot  in  a  rope  with  his  teeth  and  died  of 
rabies,  the  rope  ha\dng  been  used  to  confine  a  rabid  dog;  also  another 
case  in  which  a  seamstress  had  her  dress  torn  by  a  rabid  dog ;  in 
repairing  it  she  passed  the  seam,  to  flatten  it,  between  lier  lips ;  she 
died  of  rabies.  These  cases  almost  overtax  credence.  To  the  class 
of  literature  designated  as  "  fairy  tales"  the  following  cases  belong. 
Van  Swieten  "  reports  that  an  old  woman  died  with  all  the  symptoms 
of  rabies  after  a  wound  inflicted  on  her  by  an  irate  cock.  He  conjec- 
tures that  the  cock  had  been  bitten  by  a  rabid  fox.  If  the  disease 
were  spontaneously  generated  in  the  cock,  it  is  surprising  it  does  not 
occur  more  frequently  in  England,  where  this  irascible  bird  is  trained 
to  fight. "  The  same  authority  asserts  that  "  a  young  man  died  of  rabies 
after  having  bitten  his  own  finger  in  a  fit  of  passion."  Malpighi 
"  declares  that  his  own  mother  died  of  rabies  a  few  days  after  having 
been  bitten  b}^  an  epileptic."  Cases  of  spontaneous  origination  of 
rabies  in  man  have  been  reported  by  Barthez  and  Gintrac,  but  Vel- 
peau  remarked  that  there  was  in  these  cases  no  sufficient  evidence  of 
the  absence  of  contagion.  Some  portions  of  the  body,  denuded  of 
epidermis,  need  only  be  in  contact  with  the  virus  of  rabies.  Trous- 
seau, who  quotes  these  cases,  remarks  that  "  rabies  in  the  human  sub- 
ject is  always  the  result  of  inoculation  with  the  virus  of  rabies."  The 
present-time  opinion  almost  unanimously  regards  this  disease  as 
never  now  originating  de  novo,  any  more  than  does  glanders  or  small- 
pox. The  communication  of  rabies  in  coitus  is  a  far  more  remote 
possibility  than  is  that  of  tuberculosis  or  carcinoma.     Is  the  origin 
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oi'  the  disease  ever  congenital?  "A  cow  with  hydrophobia  (rabies) 
gave  birth  to  a  calf,  which  developed  rabies,  although  another  cow 
had  been  substituted  for  it  to  suck  from."  A  rabid  cow  has  to  my 
knowledge  furiously  attacked  its  own  calf;  herein  is  a  source  of  fal- 
lacy. Excellent  authority  has  demonstrated  by  subdural  inoculation 
of  the  medulla  oblongata  of  the  foetus  of  rabid  rabbits  that  rabies 
existed  in  them;  fallacy  in  this  observation  is  reduced  to  a  minimum. 
Milk  of  rabid  animals  has  thus  also  been  proven  virulent,  and  it  may 
be  the  vehicle  for  the  transmission  of  rabies ;  but  that  the  disease 
very  rarelj''  is  so  transmitted  is  the  observation  of  the  present  writer 
and  also  of  Perroncito  and  Carita. '  The  writer  on  several  occasions 
has  not  been  able  to  produce  rabies  by  subdural  inoculation  from  newly 
born  offspring  of  rabbits  with  advanced  rabies.  "  The  milk  and  flesh 
of  rabid  animals — dogs,  sheep,  and  cattle — may  as  a  rule  be  consumed 
by  man  and  animals  without  any  ill  effect.  Gohier  alone  states  that 
he  has  seen  hydrophobia  produced  in  a  dog  by  eating  the  flesh  of  a 
dog  dead  of  this  disease,  also  by  eating  the  flesh  of  rabid  sheep. 
Hertwig  made  many  experiments  with  negative  results.  Saliva  and 
mucus  from  the  mouth  of  rabid  dogs  were  introduced  into  the  stom- 
ach and  throat  of  other  animals,  and  they  were  fed  with  bread  and 
meat  smeared  with  rabic  saliva,  also  placed  in  stalls  with  dogs  which 
had  recently  died  of  this  disease,  given  the  same  straw,  food,  wash- 
basins, and  chains,  all  without  result."  The  disease  cannot  be  taken 
through  an  intact  mucous  membrane,  protected  by  its  epithelium. 
Admitting  that  the  risk  is  slight,  still  no  risk  should  be  run.  Admit- 
ting, which  is  not  absolutely  certain,  that  an  unabraded  mucous  mem- 
brane prevents  the  entrance  of  this  virus,  slight  abrasions  are  easily 
made  and  readily  escape  observation.  Youatt  ^  held  that  the  virus  was 
absorbed  by  the  mucosa. 

Kabid  animals  are  thoroughly  diseased  animals.  Their  flesh 
should  not  be  used ;  nor  should  their  skins  be  used,  though  they  are 
less  dangerous  than  those  of  animals  afflicted  with  anthrax. 

Attenuation  of  Virus. — "  The  virus  of  rabies  can  be  weakened,  atten- 
uated ;  when  it  is  passed  from  the  dog  to  the  monkey  and  from  mon- 
key to  monkey  it  grows  weaker  at  each  passage.  After  the  virulence 
has  been  thus  diminished  by  several  passages  through  monkeys,  if 
the  virus  be  carried  back  to  the  dog,  the  rabbit,  or  the  guinea-pig,  it 
still  remains  attenuated.  In  other  words  the  virulence  does  not  go  back 
to  the  degree  it  had  in  the  dog.  A  small  number  of  i)assages  from 
monkey  to  monkey  suflice  to  so  attenuate  the  virus  that  it  does  not 
give  rabies  when  hyx)odermically  injected.  Intracranial  inoculation 
itself,  the  never-failing  means  of  communicating  rabies,  may  now 
1-emain  without  effect,  while,  however,  creating  a  refractory  state  in 
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favor  of  the  inoculated  animal"  (Suzor).  "  The  virus  of  rabies  in  the 
lymph  sac  of  the  frog  becomes  attenuated  in  fifteen  days  when  it 
becomes  a  sufficiently  strong  vaccine  for  a  dog,  but  not  for  a  rabbit. 
A  mixture  of  the  blood  of  immune  dogs  with  rabic  virus  sterilizes  the 
latter  in  six  hours.  The  frog  does  not  contract  rabies,  though  its 
migratory  cells  are  to  be  seen  in  the  nervous  substance  (gray  matter) 
a  few  days  after  the  introduction  of  the  rabic  medulla  into  the  dorsal 
lymph  sac.  Pasteur  preserves  cords  by  dry  air  (suspended  over 
caustic  potash) .  It  is  now  known  that  heat  plays  the  most  important 
part  in  these  experiments,  and  it  may  act  by  favoring  oxidation" 
(Babes,  Gerchez,  and  Protopopoff) . 

The  virus  of  rabies  subdurally  inoculated  into  the  hen  has  a  long 
incubation,  and  at  the  death  of  the  hen  its  medulla  oblongata  will  be 
found  to  be  sterile.  It  does  not  give  rise  to  rabies  when  it  is  inocu- 
lated subdurally  into  rabbits.  The  temperature  of  the  hen  in  the 
cloaca  is  108°  P.,  at  which  temperature  the  virus  of  rabies  can  be 
sterilized  in  vitro. 

Character  and  Seat  of  Bites  i)i  Relation  to  Causation. — In  the  causa- 
tion of  rabies  by  bites  much  depends  upon  the  seat,  number  of  bites, 
severity,  and  whether  the  part  be  naked  or  clothed  or  covered  with 
thick  hair.  The  neck  is  selected  for  exj^erimental  hypodermic  injec- 
tions of  rabic  virus,  because  these  injections  are  more  frequently  suc- 
cessful in  this  region  than  elsewhere.  The  injections  are  made  deeply 
into  the  neck  muscles  and  it  is  suggested  that  the  virus  should  come 
into  contact  with  the  cervical  nerves  at  their  exit  from  the  spinal 
column,  as  in  this  way  it  will  more  rapidly  and  surely  reach  the  an- 
terior columns  of  the  cord. 

Numerous,  extensive,  deep  bites  on  the  face  and  neck  are  very 
dangerous.  They  are  estimated  to  result  fatally  in  80  to  90  per  cent. ; 
on  the  hands,  63  to  67  per  cent. ;  on  the  body,  31  to  63  per  cent.,  the 
latter  in  numerous  wounds ;  on  the  upper  extremities  (arms) ,  20  to  30 
per  cent. ;  lower  extremities  (legs),  21  to  28  per  cent.  The  general 
percentage  is  stated  at  from  55  to  47.  If  the  wound  be  cauterized 
properly  and  timely,  33  per  cent,  of  those  bitten  take  rabies ;  if  not 
cauterized,  83  per  cent.  Age  exerts  no  appreciable  influence  on 
deaths  from  rabies.  Under  twenty  years  the  mortality  is  31  per 
cent. ;  over  twenty,  the  percentage  rapidly  goes  up  to  62. 

The  following  table  is  from  Bollinger : 


13  between    3  and    5  years. 
27        "  5    "     10      " 

63        "        10    "     20      " 


49  between  20  and  40  years. 
36        "        40    "     60      " 
9     over     60  years. 


Wide  discrepancies  in  estimates  result  from  difficulty  in  arranging, 
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in  sorting  factors.  It  may  be  assumed  that  a  bite  cannot  put  the  virus 
more  surely  or  in  greater  quantity  into  the  body  than  can  a  hypo- 
dermic injection.  If  it  be  assumed  further  that  the  guinea-i)ig  is 
of  average  susceptibility,  then  this  animal  treated  subcutaneously  in 
the  trunk  with  a  fixed  virus  gives  from  sixteen  to  eighteen  per  cent. ; 
when  the  injection  is  made  deeply  into  the  muscles  of  the  neck  the 
percentage  is  much  greater.  The  percentage  of  fifty  in  deep  and  mul- 
tiple wounds  of  the  face  and  neck  is  by  no  means  an  overestimate. 
"  In  what  manner  or  by  what  course  the  poison  jjenetrates  the  body 
from  the  seat  of  the  wound  is  absolutely  unknown. "  This  assertion  by 
Bollinger  is  almost  twenty-five  years  old  and  has  received  some  little 
elucidation  more  recently.  Any  condition  that  favors  contact  of  the 
virus  with  the  nerves  facilitates  the  production  of  the  disease,  because 
"  the  lymph  channels  of  the  nerves  are  more  directly  in  communication 
with  the  lymph  spaces  in  the  cerebrospinal  canal  than  are  other  lymph 
channels,"  yet  the  cerebrospinal  fluid  is  not  always  virulent.  It  is  an 
observation  of  Pasteur  that  sometimes  this  fluid,  though  i)erfectly 
limpid,  produces  the  disease,  and  sometimes  it  fails  to  do  so  even  when 
turbid.  The  blood  is  rarely  virulent.  Pasteur  produced  rabies  only 
once  from  the  blood.  He  called  attention  to  the  certainty  of  infection 
by  intravenous  injection.  "  The  nerves  are  not  the  sole  channels  of 
propagation  of  the  virus  from  the  periphery  or  surface  to  the  centre." 
"  We  (Pasteur  says)  have  on  several  different  occasions  inoculated 
the  virus  into  one  of  the  veins  of  the  ear  and  then  immediately  after 
cut  off  that  organ  with  the  thermocauter}^  between  the  point  of  inocu- 
lation and  the  head.  Nevertheless  rabies  showed  itself  in  every  in- 
stance, although  the  thermocautery  does  not  produce  an  open  wound, 
the  whole  of  the  cut  surface  being  burned."  Though  the  blood-ves- 
sels themselves  are  diseased,  the  blood  itself  exhibits  no  change  and  is 
rarely  inoculable.  The  virus  may  preferably  (chemotaxis)  go  by  the 
way  of  the  lymph  route.  The  coats  of  these  blood-vessels  may  be 
diseased  from  the  lymph  channels  without  and  not  from  the  blood 
within.  Perhaps  the  virus  avoids  the  serum,  finds  it  repellant.  Put 
into  the  circulation  it  speedily  makes  its  way  out,  indicating  tliat 
blood  serum  is  not  a  desirable  culture  medium,  either  naturally  or 
artificially.  That  the  blood  does  suffer  when  in  contact  with  this 
toxin  will  be  adverted  to  more  in  detail  in  the  section  relating  to 
pathology. 

"  If  in  the  dog  the  spinal  cord  be  cut  across,  and  afterwards  one  of 
the  nerves  of  the  hind  foot  be  inoculated,  the  cord  below  the  cut  will 
produce  rabies  when  inoculated,  but  the  part  of  the  cord  above  the 
section  will  be  found  not  to  be  virulent.  The  same  holds  good  when  a 
similar  experiment  is  made  by  injecting  a  nerve  of  a  fore  limb.     When 
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the  disease  develops  slowly  as  the  result  of  a  bite  of  a  limb  on  one 
side  of  the  body,  the  peripheral  nerves  on  the  opposite  side  may  also 
contain  the  virus"  (Woodhead) .  These  experiments  indicate  that  nerve 
matter  is  a  desirable  culture  medium,  naturally  and  perhaps  artifi- 
cially, with  brain  and  lymph  in  combination.  The  deduction  from 
this  is  that  a  part  abounding  in  nerves  and  lymphatics,  and  some- 
what close  to  the  spinal  origin  of  the  former,  is  a  danger  point; 
and  this  is  equally  strongly  substantiated  clinically.  The  filtrate 
through  porcelain,  injected  experimentally  in  the  dog,  causes  paralytic 
symptoms.  The  entire  pathological  phenomena  are  typical  of  intoxi- 
cation produced  by  material  loosely  designated  as  toxins.-  The  sali- 
vary glands,  especially  the  parotid,  and  also  the  lacrymal  secretion 
(which  may  i)erhaps  cause  the  ocular  inflammation,  keratitis,  etc.), 
the  mammary  secretion,  the  pancreas,  and  the  suprarenal  bodies  are 
virulent.  Pasteur  demonstrated  the  presence  of  the  rabic  virus  in 
the  lumbar  swelling  of  the  spinal  cord  occasionally  before  it  was 
present  in  the  medulla  oblongata.  The  disease  has  been  produced  by 
pieces  of  the  pneumogastric  nerve  near  its  cranial  origin  and  distant 
therefrom;  also  by  pieces  of  the  sciatic  and  subiuaxillary  nerves. 
The  presence  of  the  virus  in  the  peripheral  nerve  distribution  ex- 
plains in  man  the  strange  symptom  aerophobia,  as  does  the  involve- 
ment of  the  respiratory  centre  explain  the  asphyxia  which  is  not  well 
designated  as  hydrophobia. 

Fanciful  etiological  factors  are  season,  temperature,  want  of  free- 
dom and  food,  age,  sex,  race,  and  restrained  sexual  indulgence.  The 
best  observers  hold  that  these  act  neither  as  direct  nor  as  predisposing 
causes.  Fanciful  scepticism  is  adverted  to  as  follows  by  Boulanger : 
"  The  denial  of  the  existence  of  hydrophobia  as  a  specific  disease  lately 
by  Mascha  and  Lovinser  (1865)  has  not  even  the  merit  of  novelty,  for 
the  existence  of  hydrophobia  as  a  disease  sui  generis  as  well  as  the  exis- 
tence of  a  specific  virus  was  denied  in  France  by  Bosquillon  (1802) . 
According  to  their  views  the  symptoms  are  ascribed  to  fright  or  to  the 
local  injury.  Girard  and  J.  Simon  (1819)  regarded  it  as  an  imaginary 
disease.  K.  White  (1826)  regarded  hydrophobia  as  nothing  more 
than  an  ordinary  inflammation  of  the  oesophagus,  the  stomach,  and 
muscles  of  respiration.  He  denied  not  only  its  specific  character 
but  also  its  infectiousness.  He  inoculated  several  cats,  rabbits,  and 
other  animals,  and  finally  himself  from  two  rabid  dogs,  all  without 
result.  It  is  hardly  necessary  to  add  that  these  negative  results,  as 
compared  with  numerous  positive  results  following  inoculation  and 
with  simple  clinical  experience,  are  entitled  to  no  weight,  and  are 
valuable  at  most  only  as  illustrations  of  foolhardiness  indulged  in 
with   impunity."      "The   spontaneous    origination  of  rabies  is  as 
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incredible  as  tliat  of  smallpox  or  as  si)ontaneous  generation  in  the 
abstract.  Yircliow  states  that  tlie  doctrine  of  the  spontaneous  origin 
of  rabies  contributed  most  of  all  causes  to  involve  in  doubt  the  spe- 
cific character  of  the  disease.  He  regards  the  action  of  the  poison  of 
rabies  as  comparable  to  that  of  yeast,  fresh  particles  constantly'  being 
conveyed  into  the  blood  from  the  seat  of  the  inoculation,  producing 
through  the  medium  of  the  circulation  its  specific  effect  upon  the 
nervous  system.  The  resemblance  to  alcoholic  intoxication  and  to 
certain  forms  of  mental  affection  is  unmistakable,  the  x)oison  in  each 
case  producing  its  effects  upon  the  centres  of  the  medulla  oblongata 
and  cerebral  hemispheres." 

The  cause  of  rabies  is  an  infectious  (contagious)  virus  capable  of 
indefinite  propagation  when  inoculated  through  wounds  and  abrasions 
and  also  through  unabraded  mucous  surfaces.  Age  does  not  of  itself 
markedly  affect  it,  nor  does  j^utrefaction  in  a  reasonable  length  of 
time.  Moderately  high  temperatures  acting  in  experiment  tubes 
attenuate  and  destroy  its  virulence. 

Virus  Attenuated  by  Heat. — It  has  been  previously  stated  that 
cords  in  a  condition  of  early  putrefaction  kill  rabbits  and  other  ani- 
mals by  seiiticsemia,  and  that  the  organism  is  that  of  rabbit  septicae- 
mia; but  when  putrefaction  is  advanced,  the  cord,  if  a  rabic  one, 
causes  rabies.  "  Kabic  cords  in  an  incubator  for  eight  da}- s  at  tem- 
peratures of  30°,  35°,  40°,  45°,  50°  C,  when  subdurally  inoculated 
resulted  as  follows:  30°  C.  killed  with  rabies  in  about  nine  days;  35° 
C.  in  eleven  and  twelve  days;  40°  C.  caused  symptoms  of  rabies,  but 
the  rabbit  did  not  die ;  50°  C.  were  not  at  all  affected."  At  86°  F.  the 
rabic  cords  were  little  if  at  all  weakened;  at  95°  F.  the  incubation  is 
markedly  prolonged ;  at  104°  F.  the  disease  was  mild  and  recoverable ; 
at  122°  F.  the  cords  were  sterilized.  It  is  known  that  heating  to  108° 
F.  rapidly  renders  the  rabic  virus  in  tubes  inert.  Such  is  the  experi- 
mental effect  of  heat  on  rabic  virus  outside  the  body.  Kabic  virus  in  a 
body  having  the  temperature  of  the  hen  (108°  F.)  is  sterilized,  but  too 
late  to  i)revent  the  disease,  though  its  incubation  is  prolonged.  The 
late  Dr.  J.  M.  Byron,  of  New  York  (1888),  from  whom  much  of  the 
above  account  is  quoted,  remarks  that  the  rabbits  inoculated  with  cords 
that  had  been  exjjosed  for  eight  days  to  40°  C.  and  50°  C.  did  not 
acquire  immunity,  but  when  subsequently  inoculated  developed  rabies ; 
these  cords  were  not  of  the  nature  of  vaccines.  He  adds :  "  These 
experiments  in  tubes  i^rove  nothing  more  than  an  attenuation  of  virus 
by  temperature,  and  cannot  indeed  be  very  hai)pily  compared  with 
what  lia})j)ens  to  the  animal  organization  under  the  influence  of  a  hot 
climate.  They  exi)lain  some  things  but  not  all.  Experimentation  in 
the  Avay  of    submitting   animals   to   conditions   that  resemble  the 
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atmospheric  plienomeua,  after  having  been  inoculated  with  cords 
with  the  maximum  of  virulence,  is  the  only  way  of  resolving  the 
problem."  Dr.  G.  Ferris,  in  seeking  the  cause  of  death  by  rabies,  was 
induced  to  try  warming  the  animal,  which  in  the  paralytic  stage 
becomes  rapidly  cold.  By  this  means  he  succeeded  in  prolonging 
life  one,  two,  and  sometimes  three  days.  The  effect  of  natural  high 
temperature  on  the  rabic  virus  in  the  body  of  the  hen  (the  temperature 
of  which  is  108°  F.)  is  to  render  it  sterile,  inert,  innocuous.  The 
cloaca  of  the  hen  might  be  used  for  minor  experimental  purposes  as  a 
thermostat  set  at  108°  F.  The  effect  of  artificial  external  heat  on  the 
rabic  virus  in  the  body  will  be  considered  in  the  section  on  therapeutics. 
Preservation  of  Virus. — Rabic  virus  retains  its  virulence  intact  for 
several  weeks  in  the  encephalon  and  cord  if  the  cadavers  are  preserved 
from  putrefaction  by  keeping  them  at  a  temperature  ranging  from  0° 
to  12°  C.  (32°  to  53°  F.).  The  virus,  enclosed  i)ure  in  glass  tubes  sealed 
by  the  blowpipe,  can  be  j) reserved  for  three  weeks  or  one  month  even 
at  summer  heat.  Dr.  Byron  suggested  that  a  test  tube  be  used  with 
cotton  soaked  with  glycerin  and  water  at  the  bottom  of  which  the  cord 
rests ;.  the  open  end  of  the  tube  is  sealed  by  the  blowpipe.  Cords  thus 
prepared  can  be  safeh^  transj^orted.  The  following  method  I  have  used 
advantageously :  Take  a  sterilized  test  tube  containing  glycerin  agar, 
flame  the  cotton  plug  and  perforate  it  with  a  red-hot  needle ;  then 
thrust  the  cotton  down  nearl}^  to  the  agar,  and  seal  the  open  end. 
The  agar  will  exhibit  growths  should  the  material  (cord)  become  con- 
taminated. Fluid  culture  media  can  of  course  be  used  if  the  tube  is 
not  upset.  The  virulence  of  rabic  material  is  best  maintained  at  a  tem- 
perature of  about  23°  C. 

Incubation. 

The  stage  of  incubation  is  of  variable  duration.  In  sis  per  cent, 
of  all  cases  between  three  and  eighteen  days,  in  sixty  per  cent,  between 
eighteen  and  sixty -four  days,  in  thirty-four  per  cent,  this  stage  exceeds 
sixty  days.  While  this  period  is  seldom  less  than  fourteen  days  it  is 
frequently  protracted  from  three  to  six  months.  There  is  an  authentic 
case  in  which  the  duration  of  the  period  of  incubation  was  eighteen 
months.  But  a  duration  of  five,  seven,  ten,  and  twelve  years  should 
be  obviously  regarded  as  mythical.  Fourteen  days  and  five  years 
have  been  given  as  extreme  limits.  .  Brouardel  quotes  the  following 
statistics :  Out  of  one  hundred  and  seventy  cases  rabies  showed  itself 
in  all  within  the  first  three  months ;  in  another  set  of  ninety -seven 
cases  it  declared  itself  within  the  same  period.  He  concludes  that 
rabies  supervenes  oftenest  in  the  course  of  the  second  month;  rarely 


ETIOLOGY.  523 

after  the  third  month ;  quite  exceptionally  after  the  sixth  month.  The 
more  numerous  the  bites  and  the  greater  their  gravity  the  earlier  do  the 
symptoms  appear.  They  manifest  themselves  earlier  also  in  children 
than  in  old  people.  I  have  known  four  children  (boys),  the  eldest 
being  sixteen  years,  the  youngest  eight  years,  all  bitten  by  the  same 
dog  at  or  about  the  same  time,  to  develop  rabies  within  thirty -five 
daj-s,  notwithstanding  treatment.  These  children  were  bitten  on  the 
face  and  neck,  and  not  efficiently  cauterized  (efficient  cauterization 
in  multiple  and  deep  wounds  is  impossible).  "  The  dangerous  period 
for  children  bitten  on  the  head  and  face  rarely  lasts  beyond  the  fourth 
or  sixth  week."  This  assertion  would  be  more  in  accord  with  strict 
fact  if  the  bites  were  qualified  as  multiple  and  severe.  Of  course  a 
mere  scratch  or  puncture  may  cause  the  disease,  especially  if  a  nerve 
be  involved;  but  such  wounds  can  be  more  radically  dealt  with,  and 
they  are  less  apt  than  multiple  and  severe  wounds  to  lacerate  nerve 
and  lymph  structures.  The  foregoing  relates  to  rabies  in  the  human 
body. 

In  the  dog  the  duration  of  incubation  is  "  less  than  two  months  in 
eight}'  per  cent,  of  the  cases;  very  seldom  longer  than  six  months. 
Youatt  gave  one  case  of  eleven  months."  The  longest  period  of 
latency  in  the  dog  is  fixed  at  eight  months ;  the  shortest  at  six  to  eight 
days.  The  disease  occurs  within  two  months  in  eighty-three  per 
cent.,  within  three  months  in  sixteen  per  cent.,  four  months  and  later 
in  one  per  cent.  In  other  domestic  animals  the  period  of  incubation 
varies  from  two  to  five,  seven,  or  ten  weeks,  and  in  exceptional  cases 
may  be  extended  to  nine  or  fifteen  months.  Daring  the  stage  of 
incubation  the  persons  bitten  (so  far  as  observed,  for  minute  obser- 
vation in  man  is  difficult)  exhibit  no  symptom.  They  themselves  have 
often  forgotten  the  occasion  of  the  bite.  Slight  wounds  readily  heal. 
Bites  of  rabid  animals,  even  after  the  application  of  strong  caustics, 
are  said  to  manifest  a  strong  tendency  to  heal  without  granulation. 
Inflammatory  reaction  is  generally  slight  and  its  pain  moderate. 
Touching  the  scar  is  said  to  produce  peculiar  sensations — shuddering, 
feeling  of  anxiety,  and  sighing.  It  is  necessary  not  to  overrate  the 
tingling,  smarting,  burning,  drawing,  and  darting  painful  sensations 
which  are  common  in  all  cicatrices ;  atmospheric  changes,  rheumatism, 
neuralgia,  may  beset  any  cicatrix,  and  not  rarely  those  produced  by 
caustics. 

These  remarks  are  restricted  to  the  stage  of  incubation.  The  early 
symptoms,  the  prodromes,  exhibit  cicatricial  signs  more  frequently 
in  the  lower  animals,  but  they  are  i)resent  exceptionally  in  man.  In 
animals  there  are  experimentally  observed  in  the  period  of  incul)atiou 
peculiarities  of  temperature  and  respiration ;   the  former  are  easily 
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recoguized  and  of  ominous  portent.  Dr.  G.  Ferri  (1889)  claims  to 
have  observed  in  inoculated  rabbits  a  period  of  acceleration  of  respi- 
ration sometimes  on  tlie  fourth  day  after  inoculation,  more  frequently 
on  the  fifth.  He  advances  the  theory  that  this  indicates  the  arrival 
of  the  poison  in  the  floor  of  the  fourth  ventricle,  which  becomes  viru- 
lent between  the  middle  of  the  fourth  day  and  the  commencement  of 
the  fifth  day.  He  does  not  think  that  elevation  of  temperature  pro- 
duces the  acceleration  of  respiration.  The  temperature  in  seventeen 
out  of  forty -seven  animals  rose  after  inoculation,  thirteen  on  the  sec- 
ond day,  three  at  the  beginning  of  the  third  day,  one  at  the  end  of 
the  first  day ;  then  the  temperature  fell  below  the  point  of  elevation 
some  tenths  of  a  degree.  Feeble  variations  continued  for  five  days, 
during  which  period  for  the  greater  part  of  the  time  it  rose.  It 
attained  a  maximum  in  the  majority  of  cases  on  the  sixth  day,  four- 
teen times  on  the  fifth  day,  thirty  times  on  the  sixth  day,  three  times 
on  the  seventh  day.  From  the  time  of  the  highest  elevation  it  began 
to  descend  and  continued  to  do  so  until  the  death  of  the  animal. 
The  relative  maximum  on  the  second  day  is  not  constant ;  the  absolute 
maximum  occurring  on  the  sixth  day  is  constant.  The  relative  maxi- 
mum.is  only  .74  of  a  degree;  the  absolute  maximum  is  1.5  degrees. 
This  may  be  called  the  rabic  rise  of  temperature.  We  have  seen 
it  fail  in  only  one  case.  If  the  accelerated  respiration  was  caused 
by  the  elevation  of  temperature,  the  maximum  of  respiration  ought  to 
coincide  with  the  maximum  of  temperature.  Furthermore,  the  latter 
occurs  on  the  sixth  day  while  the  former  takes  place  on  the  fourth 
day.  In  some  cases  the  abatement  of  the  resi)iration  has  begun  be- 
fore the  maximum  elevation  of  temperature  had  been  attained ;  conse- 
quently the  respiratory  acceleration  does  not  appear  to  be  dependent 
on  the  elevation  of  the  temperature.  In  certain  cases,  however,  it 
does  appear  as  cause  and  effect,  but  in  a  general  way  one  may  say  that 
the  accelerated  respiration  occurs  when  the  floor  of  the  fourth  ven- 
tricle becomes  poisoned  and  is  independent  of  the  thermal  phenom- 
enon. 

The  saliva  of  the  dog  is  virulent  three  to  eight  days  before  any  sign 
of  rabies  appears;  the  saliva  of  the  rabbit  at  the  time  of  the  temi^er- 
ature  rise,  on  the  sixth  day.  Marachetti's  eruption  beneath  the 
tongue,  knots,  vesicles,  swollen  orifices  of  the  submaxillary  glands 
observed  by  him  and  by  Drs.  Magistel  and  Zanthos,  may  perhaps 
occur  at  times  in  various  disorders,  bat  are  of  no  significance  as  indi- 
cating incubation  of  rabies.  I  know  of  no  observations  regarding 
temperature  in  human  beings  during  this  stage  of  rabies. 
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B-abies  in  Animals. 

Dogs. — There  are  two  varieties  of  rabies.  One  is  popularly  recog- 
nized and  feared  as  a  dog  runs  mad.  There  is  another  in  which  the 
dog  does  not  run ;  it  is  in  fact  paralyzed  and  cannot.  It  seeks  retire- 
ment, hides  away  in  obscure  places,  in  fence  corners,  cellars,  and 
under  steps.  Fortunately  the  animal  does  not  tend  to  l^ite.  In  the 
early  part  of  this  condition  biting  is  difficult;  in  the  latter  part  it  is 
impossible.  The  jaw  is  in  a  condition  of  paresis,  and  from  the  open 
mouth  drivels  a  virulent  saliva.  Sympathy  for  animals  is  a  com- 
mendable trait ;  but  in  the  case  of  sick  or  wounded  animals  it  should 
be  manifested  with  caution.  A  little  dog  run  over  by  the  street  cars 
was  piclied  up  by  a  gentleman,  who  was  bitten  by  it  on  the  hand. 
■  Erom  this  wound  rabies  develojped.  A  stray  cur  taken  in  by  some 
children  was  fed  by  their  father,  who  in  stooping  to  feed  it  was  bitten 
on  the  ear  and  died  of  rabies. 

The  typical  mad  dog  exhibits  three  stages.  In  the  first  the  dog  is 
dull,  depressed,  fidgety,  nervous,  restless.  In  the  second  it  is  deli- 
rious, maniacal,  furious.  In  the  third  stage  it  is  imbecile,  helpless, 
paralyzed.  In  the  beginning  of  rabies  there  is  an  alteration  in  its 
usual  behavior  and  disposition.  In  its  conduct  it  evinces  a  vari- 
able disposition  to  those  around  it,  being  either  more  confiding  and 
friendly  than  usual,  or  the  opposite,  irritable,  morose,  and  easilj^ 
enraged.  An  undemonstrative  cross  dog  becomes  friendly  or  even 
caressingly  affectionate.  An  amiable  dog  becomes  snappy  and  cross. 
There  is  a  peculiar  condition  of  hypersesthesia  at  times ;  the  animal 
crouches  away  from  the  touch  and  is  easily  frightened.  There  is  mod- 
erate conjunctivitis,  the  eyes  are  red,  sad  looking,  and  distrustful. 
The  attitude  indicates  suspicion  and  sickness.  The  ajjpetite  is  disor- 
dered. The  dog  refuses  food,  except  some  choice  bits,  and  the  food 
is  apt  to  escape  from  its  mouth;  it  drops  it.  On  the  other  hand 
it  swallows  all  sorts  of  unfit  things — hair,  straw,  dung,  rags,  earth, 
stones,  bits  of  leather,  and  wood.  It  licks  cold  objects  eagerly — stones, 
iron,  and  the  noses  of  other  dogs^ — and  also  its  own  urine.  At  times 
the  sexual  instinct  appears  to  be  excited,  the  animal  constantly  smell- 
ing and  licking  the  genitals  of  other  dogs.  It  is  shy,  uneasy,  springs 
at  the  door,  has  spectral  illusions,  and  obeys  reluctantly.  Its  move- 
ments show  signs  of  uncertainty,  incoordination ;  there  is  weakness 
and  tremulousness  of  the  hind  part  of  the  body.  It  wanders  about 
the  house  and  yard,  seemingly  seeking  a  remedy  for  its  discomfort. 
It  may  still  obey  its  master,  and  in  most  cases  spares  those  to  whom 
it  is  attached;   but  if  persistently  disciplined  it  may  lose  its  self- 
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control  and  bite.  It  may  lick  and  gnaw  its  wounds  and  cause 
them  to  become  inflamed.  Sometimes  there  is  excessive  itching. 
The  eye  is  frequently  closed  for  several  seconds ;  there  is  defluxion 
from  the  nares,  a  tendency  to  choke,  difficulty  in  swallowing,  and  a 
disposition  to  vomit. 

The  voice— and  this  is  an  important  sign — even  at  this  early 
period  is  altered,  hoarse  and  muffled  in  the  bark,  which  is  rather  in- 
frequent and  difficult  to  evoke.  It  is,  according  to  Bouley,  quite 
peculiar,  and  once  heard  is  not  forgotten.  "  Instead  of  bursting  out 
with  its  usual  sonorousness  and  being  made  up  of  a  succession  of 
notes  equal  in  duration  and  in  intensitj^,  it  is  hoarse,  veiled,  lower  in 
tone,  and  after  a  first  full-mouthed  bark  there  follows  immediately  a 
succession  of  five,  six,  or  eight  howls  coming  far  back  from  the  throat, 
and  during  which  the  jaws  are  never  completely  closed,  as  they  are 
ordinarily  after  each  bark.  It  is  not  unlike  the  voice  of  a  dog  chasing 
a  hare ;  it  is  something  intermediate  between  a  bark  and  a  howl  made 
uj)  of  the  two  with  something  added,  stronger  and  sinister"  (Suzor) . 
In  some  cases  the  dog  is  voiceless. 

As  a  rule  the  stages  gradually  pass  into  one  another.  Sometimes 
there  is  a  sudden  outburst.  The  symptoms  of  this  first  stage  may  be 
very  insignificant;  nor  are  they  uniformly  present.  And  for  this  rea- 
son the  greatest  risk  is  incurred  by  man  at  this  stage.  Many  of  these 
symptoms  are  of  short  duration  and,  moreover,  are  present  in  other 
diseases ;  therefore  their  diagnostic  import  is  slight.  The  dull,  voice- 
less dog  crouches  in  the  dark  and  quiet,  trying  to  sleep,  but  its  slum- 
bers are  broken  by  dreams,  hallucinations,  and  delusions,  which  also 
characterize  its  waking  hours.  "Seeking  rest  and  finding  none,"  it 
gets  up  and  walks  about.  In  some  cases  there  is  an  absence  of  this 
restless  agitation ;  it  is  sleepy  and  pays  no  attention  to  what  is  going 
on  around.  If  disturbed  it  growls  but  shows  no  inclination  to  stir. 
This  condition  may  usher  in  the  paralytic  variety,  but  it  occasionally 
and  for  a  time  is  present  in  the  typical  rabies.  There  seems  to  be  a 
displacement  of  special  symptoms,  and  indications  exist  of  that  which 
subsequently  becomes  very  pronounced.  The  slight  paralysis,  paresis 
of  the  first  stage,  indicates  the  complete  condition  of  the  third ;  tran- 
sient outbreaks  of  violence  presage  the  furor  of  the  second  stage. 
Slight  alteration  of  voice  precedes  its  marked  change  and  final  ex- 
tinction; excitability  increases.  In  a  room  the  dog  runs  about  per- 
sistently, noses  under  the  furniture,  tears  the  curtains  and  carpets, 
bounds  at  the  wall,  jumps  and  snaps  as  though  catching  flies.  It  sees 
things  which  are  not,  and  hears  sounds  that  have  no  outward  source. 
All  this,  says  Youatt,  may  be  dispelled  by  its  master's  voice.  The 
dreadful  objects  vanish  and  it  creeps  to  its  master  with  the  expression 
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of  its  peculiar  attacliment.  Now  follows  an  interval  of  calm.  It 
slowly  closes  its  eyes.  Its  fore  legs  give  way  and  it  seems  about  to 
drop.  Suddenly  it  gets  up  again.  Fresh  phantoms  rise  before  it. 
It  looks  about  with  a  savage  expression  and  rushes  as  far  as  its  chain 
allows  against  an  imaginary  enemy. 

It  is  thirsty,  laps  flaid  eagerly  but  cannot  swallow  it;  but  in 
some  cases  it  can  swallow  solids,  and  this  it  does  without  discrimi- 
nation, so  that  foreign  and  unusual  substances  in  a  dog's  stomach 
arouse  suspicion  of  rabies.  It  bites  and  tears  rough  substances, 
lacerating  its  mouth  so  that  blood  in  the  trachea,  oesojjhagus,  and 
stomach  is  not  unusual.  At  first  for  a  short  time  the  a^Dx^etite  njay  be 
increased,  but  soon  it  is  lost.  But  the  dog  may  eat  or  at  least  swallow 
or  gulp  down  food  and  other  things  within  reach.  The  popular  idea  is 
apt  to  be  rash  and  sweeping  in  generalization.  If  a  dog  can  and  does 
eat  it  cannot  be  mad,  may  be  a  rule,  but  it  has  exceptions.  A 
patient  assured  me  that  a  dog  which  bit  him,  ate  naturally  all  the 
time.  I  know  that  it  swallowed  meat  put  in  its  box,  for  I  saw  the 
meat  put  in,  and  after  observing  it  all  the  time  I  had  it  shot  and 
found  no  meat  in  the  box.  It  took  the  muzzle  of  the  pistol,  which 
had  been  thrust  through  a  knot,  between  its  teeth;  the  discharge 
tore  its  medulla  oblongata  to  j)ieces.  The  dog  at  times  will  respect  its 
master  and  recognize  his  voice,  but  not  always  at  all  times.  A  gentle- 
man recounts  the  circumstances  under  which  he  was  bitten :  "  My  dog 
had  abandoned  its  home,  but  returned.  I  called  it;  it  then  rushed 
upon  and  bit  me.  If  I  had  not  thus  attracted  its  attention  I  do 
not  think  I  should  have  been  bitten."  Another  idea  with  an  ele- 
ment of  truth  is  that  a  rfiad  dog  usually  runs  straight,  will  not  deviate 
from  its  course.  This  it  may  do  when  amaurotic,  almost  blind, 
pupils  widely  dilated,  weak,  and  tottering.  It  may  have  no  incli- 
nation to  go  aside.  But  when  it  will  and  when  it  will  not  is  a  factor 
impossible  to  determine  practically. 

The  foregoing  is  a  composite  jjicture  of  the  first  stage  of  furious 
rabies.  Very  rarely  does  the  one  case  present  all  the  features,  and 
very  rarely  also  some  one  case  may  present  none  of  them.  "  The  ani- 
mal remains  tame  and  unaggressive  to  the  end,  but  as  a  rule  in  the 
second  stage  it  is  in  a  state  of  delirious  rage,  about  which  there  can 
be  no  mistake  as  to  its  significance.  If  chained  in  a  cage  it  bites  and 
tears  at  everything  thrown  at  it.  It  attacks  furiously  all  animals 
that  come  within  its  reach,  later  on  man  also,  and  more  rarely  its 
own  master."  It  seems  to  have  lost  the  sense  of  pain  or  the  expres- 
sion of  it.  It  breaks  out  its  teeth  and  tears  its  body.  If  now  it 
can  break  away,  and  it  makes  strenuous  efforts  to  do  so,  it  runs 
amuck  biting  many  other  animals,  and  some  of  these  in  their  turn 
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developing  rabies  propagate  it  endemically.  It  is  no  unusual  experi- 
ence in  institutions  for  the  treatment  of  rabies  to  liave  several  patients 
from  about  the  same  district  bitten  at  distant  intervals  of  time.  The 
advice  to  kill  all  animals  bitten  is  sound,  but  in  rural  districts  it  is  im- 
possible to  know  all  the  animals  that  have  been  bitten.  The  familiar 
picture  of  the  tail  drooping  between  the  legs,  the  open  mouth,  the 
dripping  saliva,  the  sideways  gait,  the  stagger,  is  that  of  the  begin- 
ning of  the  end  of  the  third  stage.  Before  further  adverting  to  this  stage 
it  is  important  to  note  that  a  mad  dog,  fighting  and  biting  furiously, 
rarely  or  never  barlcs,  which  other  dogs  in  fighting  do  incessantly. 

Viewed  from  a  distance  the  wandering  mad  dog  presents  no  pecu- 
liarity of  gait;  its  tail  is  held  high  and  wagging,  there  is  no  drib- 
bling of  foam  so  long  as  it  can  swallow.  "  Its  course  is  sometimes 
straight  forward,  sometimes  in  diverse  directions  or  in  circles."  No 
especial  dread  of  water  is  manifest,  nor  is  there  aversion  to  air,  to 
light,  or,  except  in  rare  instances,  to  the  glare  of  the  sun.  The  faecal 
and  urinary  excretion  is  scanty.  As  the  dog  eats  but  little  there  is 
not  usually  any  bowel  obstruction.  Occasionally  the  large  gut  is 
filled  with  dirt  and  hair.  Emaciation  is  rapid,  caused  by  excessive 
waste  and  excretion,  the  eyes  become  sunken,  the  coat  roiigh,  and 
the  body  thin.  The  mucous  membrane  of  the  mouth  is  but  slightly 
moistened  and  is  often  parched  and  of  a  dirty  livid  color.  A  discharge 
of  saliva  and  foam  from  the  mouth  is  scarcely  ever  seen.  The  respira- 
tion may  be  hurried,  but  is  usually  but  slightly  affected.  The  pulse 
is  slightly  accelerated  and  often  irregular. 

The  third,  the  j)aralytic  stage,  develops  directly  from  the  previous 
stage,  the  paroxysms  becoming  weaker  and  less  distinctly  separated 
from  tiie  remissions.  The  maniacal  rabid  dog,  like  the  human  maniac, 
after  a  longer  or  shorter  duration  of  furor  has  longer  or  shorter  periods 
of  exhausted  quiescence.  Increasing  exhaustion,  increasing  paralysis, 
especially  of  the  hind  legs,  ensue.  The  gait  becomes  uncertain  and 
staggering ;  the  dog  can  scarcely  stand  and  totters  from  side  to  side. 
Often  it  lies  curled  up  as  if  attemjjting  to  sleep,  raising  itself  on  its 
fore  legs  only  when  irritated.  It  may  still  attempt  to  bite  or  at  least 
snap ;  the  voice  is  hoarse,  there  is  dyspnoea,  and  a  small,  thready 
pulse.  At  times  partial  or  complete  convulsions  occur.  Death  usu- 
ally takes  place  on  the  fifth  or  sixth  day ;  it  is  rarely  prolonged  to 
the  seventh  or  eighth  and  never  beyond  the  tenth  day. 

Paralytic  Babies. — Inoculation  experiments  from  this  form  of  the 
disease  (dumb  madness,  sullen  rabies)  often  reproduce  the  disease 
in  its  furious  form  and  vice  versa,  showing  that  the  two  forms  are 
only  varieties,  though  very  different,  of  the  same  disease.  This  form 
of  rabies  exhibits  itself  in  about  fifteen  or  twenty  per  cent,  of  all  cases. 


BABIES  IN  ANIMALS.  529 

Formerly  this  form  was  supposed  to  be  the  first  stage  of  the  disease 
and  the  rabid  form  the  second  stage.  Now  it  is  regarded  as  the 
immediate  passage  of  the  first  stage  into  the  third  stage,  the  second 
stage  having  been  omitted.  Experimentally  in  young  dogs  the  dis- 
ease ma}'^  begin  and  end  suddenly  and  abruptly  in  the  second  stage. 

On  June  14th,  1897,  a  bitch  was  trephined  and  inoculated  sub- 
durally  from  the  medulla  oblongata  of  a  rabbit  dead  of  rabies  from 
subdural  inoculation  of  a  fixed  virus ;  one  hundred  and  twenty  removes. 
On  June  23d,  at  8  a.m.,  at  which  hour  the  j)revious  evening  there 
was  no  grossly  ai)parent  disease,  the  animal  wao  running  about  the 
cage,  biting  at  its  sides  and  at  the  vessels  in  the  cage,  and  butting 
its  head  against  the  walls.  Its  bark  was  hoarse,  howling,  squeaking. 
It  had  three  tetanic  convulsions  and  died  at  10  a.m.  the  same  day. 

Post-mortem  Examination.- — Integument  of  scalp  contused  by 
butting  the  walls  of  the  cage.  Lungs  ooze  serum  freelj^;  kidneys 
hypergemic ;  bladder  empty ;  stomach  contains  sawdust  and  hair. 

January  15th,  1898:  Black  and  tan  cur,  young,  not  fully  grown; 
weight,  ten  pounds.  Trephined  and  subdurally  injected  with  emul- 
sion, in  sterilized  water,  of  medulla  oblongata  of  rabbit  which  died 
of  rabies  from  subdural  inoculation  of  fixed  virus ;  one  hundred  and 
thirty-eight  removes. 

January  24th,  7 :  30  A.M. :  Biting  basin  and  growling,  8 :  30  a.m.  : 
Barking,  apparently  naturally.  Biting  sides  of  cage,  jumping  and 
falling  about.  Broke  its  teeth,  seized  its  hind  leg  between  its  teeth, 
held  it,  chewing  on  it  and  biting  it.  1  p.m.  :  Same  dog  exhausted, 
and  now  made  no  attempt  to  bite  a  bitch  j)ui  in  cage  with  it.  Just 
before  death  it  barked,  apparently  naturally ;  convulsed,  it  died  at 
1:30  p.m. 

At  4  P.M.  the  previous  day,  the  dog  was  gentle  and  answered  when 
called,  jumping  up  on  the  sides  of  the  cage.  Without  doubt  the  saliva 
was  at  this  time  virulent.  Had  this  dog  bitten  some  one  and  passed 
from  under  observation,  and  the  bitten  individual  subsequently  died 
of  rabies,  a  biassed  mind  would  see  a  case  of  rabies  from  bite  of  dog 
tliat  had  it  not.  A  fact  relative  to  alteration  of  voice  is  noteworthy. 
The  hoarse  tone  of  voice,  the  i^eculiar  laryngeal  vocalization  may  dis- 
ai:)I)ear  at  irregular  intervals  and  return.  I  have  observed  this  in  a 
human  Ijeiug  with  rabies.  Though  generally  his  utterance  was 
laryngeal  for  a  few  moments,  a  few  sentences  were  uttered  distinctly, 
showing  that  at  this  time  the  nerve  disorder  was  one  of  incoordina- 
tion, paresis  rather  than  at  this  period  of  complete  paralysis. 

Tlie  medulhi  oblongata  of  this  dog  was  injected  sul)durally  into 
a  small  yonng  bla(;k  and  tan  cur,  weighing  nine  pounds.  This  v/as 
done  on  January  24th.  On  February  1st,  this  dog  suddenly  de- 
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veloped  furious  rabies.  Tlie  evening  before  it  was  gentle  and  timid. 
It  furiously  attacked  a  dog  put  in  tlie  cage  with  it,  •  figliting  and 
all  the  while  not  barking.  The  bitten  dog  has  not  at  this  date,  June 
9th,  1898,  shown  any  sign  of  rabies.  The  rabid  dog  was  observed 
to  have  the  disease  about  7  a.m.,  and  died  at  noon  on  the  same 
day  exhausted.  When  fighting  with  the  other  dog  it  would  become 
exhausted  and  lie  down  panting,  and  after  a  time  get  up  and  renew 
the  attack.  These  cases  strikingly  contrast  with  that  of  an  immense, 
previously  ferocious  bulldog ;  which  being  exi:)erimentally  rabid  could 
not  be  forced  to  bite  another  dog,  and  Pasteur  Avas  compelled  to  take 
the  saliva  from  its  mouth.  He  remarks  that  it  is  well  known  that  a 
bitten  dog,  if  it  takes  the  disease,  shows  in  the  majority  of  cases 
furious  rabies  with  a  propensity  to  bite  and  possessing  the  special 
rabid  voice. 

In  the  habitual  run  of  our  experiments,  when  we  inoculate  the  rabies 
virus  into  a  vein  or  the  subcutaneous  cellular  tissue,  we  more  often  give 
rise  to  the  dumb  or  paralytic  form  of  rabies,  voiceless  and  tame.  By 
intracranial  inoculation,  on  the  other  hand,  the  rule  is  that  furious 
madness  is  produced.  Yr^e  have  also  ascertained  that  it  is  possible  to 
give  rise  to  furious  madness  by  intravenous  or  subcutaneous  inocula- 
tion, provided  that  very  small  quantities  only  of  the  virus  be  used. 
The  smaller  the  quantity  of  virus  or  diseased  material  used  in  the 
entire  venous  or  hypodermic  inoculation  the  more  certainly  is  the 
furious  form  of  rabies  reproduced.  By  the  inoculation  of  small  quan- 
tities of  virus  the  duration  of  incubation  is  increased,  and  the  same 
virus,  if  diluted  beyond  a  certain  limit,  which  is  not  very  far,  remains 
without  effect  when  inoculated.  Let  it  be  carefully  noted  that  a  fixed 
virus  inoculated  in  very  small  quantities  may  produce  a  very  prolonged 
stage  of  incubation  in  the  first  passage,  but  a  second  passage,  with 
the  usual  quantity,  exhibits  the  incubative  period  of  a  fixed  virus. 

In  paralytic  rabies  the  disease  runs  a  shorter  course.  The  symp- 
toms of  cerebral  irritation  are  slight  in  degree,  the  animals  are  less 
lively  and  active,  appearing  silent,  quiet,  and  dej^ressed  (even  in 
human  beings  with  this  form  of  rabies  silent  gloom  and  unnatural 
passivity,  morbid  inactivity,  are  marked  characteristics).  Excitement, 
the  proj)ensity  to  stray  or  to  bite  is  less  frequent.  There  is  no  aver- 
sion for  fluids.  The  voice  is  a  howl  with  no  admixture  of  bark,  and 
soon  is  lost  altogether.  The  mouth  is  constantly  open,  owing  to 
paralj^sis  of  the  lower  jaw;  the  ejes  are  without  expression  and  con- 
stantly fixed  in  the  same  direction.  The  predominant  symptoms  are 
muscular  weakness  and  cerebral  depression.  The  animal  is  con- 
stantly lying  down  or  sleepy ;  it  has  neither  the  will  nor  the  power 
to  bite.     Everything  taken  into  the  mouth  falls  out  again.     There  is 
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the  genuine  frothing  saliva  with  mucus  flowing  from  the  open  mouth. 
We  see  absence  of  defecation,  no  appetite,  rapid  emaciation,  and  death 
much  more  quickly  than  in  the  furious  variety,  taking  place  within 
two  or  three  days. 

The  great  majority  of  cases  of  canine  rabies  end  fatally;  a  few 
exceptional  cases  are,  however,  on  record  in  which  the  disease  spon- 
taneously or  under  the  influence  of  treatment  gradually  disappeared. 
Submersion  in  cold  water  until  asphyxia  is  nearly  complete ;  the  so- 
called  sailors' cure;  the  bakers'  hot-oven  cure ;  the  excision  of  the 
sublingual  vesicles,  calomel,  bleeding,  enemata,  broom  top,  and  other 
vaunted  remedies  are  unworthy  of  scientific  credence.  That  dogs  and 
other  animals  have  recovered  after  the  manifestation  of  the  very  early 
symptoms  there  can  be  no  doubt,  and  they  may  thereby  acquire  im- 
munity. That  in  man,  under  similar  circumstances,  the  same  might 
take  place  is  a  possible  occurrence  of  which  there  has  been  no  rigor- 
ous scientific  demonstration. 

Bahbits. — The  symptoms  of  this  disease  in  the  rabbit  are  interest- 
ing in  themselves,  and  additionally  so  because  this  animal  is  usually 
selected  for  the  demonstration  and  production  of  rabies,  and  its  spinal 
cord  is  used  in  prophylaxis.  The  rabbit  is  inoculated  by  trephining 
and  the  subdural  injection  of  rabic  medulla  oblongata  rubbed  up  in 
bouillon  or  sterilized  water.  A  piece  of  medulla  from  the  floor  of  the 
fourth  ventricle,  of  about  4  c.mm.,  is  rubbed  up  in  about  10  c.c.  of 
sterilized  menstruum,  and  of  this  three  or  four  minims  are  injected 
beneath  the  dura  mater,  or  small  pieces  (about  1  c.mm.)  may  be  in- 
troduced through  small  slits  in  the  dura  and  gently  pressed  against  the 
brain  and  withdrawn,  or  they  may  be  allowed  to  remain.  If  the  virus 
be  not  fixed,  if  it  be  from  some  animal  ordinarily  rabid,  the  first  signs 
of  the  disease  manifest  themselves  between  the  twelfth  and  twentieth 
day,  usually  on  the  fifteenth  da3^  AVith  the  fixed  virus  the  first  mani- 
fest sign  api^ears  on  the  seventh  da}^,  that  is,  after  six  days.  This 
sign  is  elicited  by  pushing  the  rabbit.  A  sudden,  quick  push  side- 
ways, alongside  the  thorax,  causes  the  rabbit,  in  regaining  its  equili- 
brium to  oscillate  from  side  to  side ;  especially  is  this  observable  in 
the  head  and  neck.  The  eyes  are  unusually  glistening  and  the  ears  are 
often  held  erect.  In  some  cases  there  is  marked  gritting  of  the  teeth 
and  continuous  chewing  movement  of  the  lips.  The  incoordination 
just  referred  to  rajjidly  increases;  in  twelve  hours  the  rabbit  falls 
sideways  if  caused  to  run,  or  tumbles  on  to  his  back,  kicking  and 
struggling  ineffectually  to  get  on  his  feet.  There  is  often  a  grotesque 
I)Ose,  the  head  is  thrown  backwards  or  to  one  or  other  side  and  shaken ; 
the  limbs  are  projected  l)efore  or  behind  or  S])rawled  out  laterally  ;  the 
body  may  be  curved  sideways  or  bent  backwards  in  marked  opistho- 
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tonos,  in  which  position  after  death  it  becomes  fixed.  This  incoordina- 
tion eventuates  in  complete  paralysis,  the  rabbit  lying  helpless  on 
its  side.  But  in  this  first  stage  there  is  no  ordinary  paralysis;  the 
animal  held  up  by  the  skin  of  the  back  kicks  vigorously.  There  may 
be  slight  convulsions,  or  the  tremor  always  present  may  amount  to 
a  convulsive  movement  or  the  convulsion  may  be  very  violent.  But 
with  all  this  muscular  exertion  the  low  temperature  of  this  stage  is 
maintained ;  the  thermometer  introduced  its  entire  length  up  the  rec- 
tum indicates  no  rise  of  temperature.  Generally  the  incoordinate 
stage  is  very  marked;  sometimes  it  is  very  slightly  if  at  all  present  in 
these  cases;  the  paralytic  element  predominates  from  the  first.  The 
animal  is  loath  to  move,  is  stiff,  and  drags  itself  along  with  difficulty. 
The  whole  body  is  depressed  downwards,  the  belly  too  close  to  the 
ground.  The  muscles  of  the  scapula  and  pelvis  seem  paralyzed  and 
allow  the  body  to  settle  downwards.  The  animal  tends  to  be  more 
quiet  in  this  form  than  in  the  first. 

Furious  rabies  cannot  be  predicated  of  the  rabbit,  but  it  has  its 
semblance  in  an  excited  form.  Occasionally  the  rabbit  does  not 
exhibit  the  usual  incoordination  or  the  rarer  paralytic  form.  Let 
out  of  its  cage  into  the  room  it  runs  about  excitedly.  After  run- 
ning for  a  time  forwards,  it  runs  backwards  several  steps ;  it  stojjs  still 
and  jumps  upwards,  thrusts  its  head  in  a  corner  and  paws  at  the  floor; 
and  this  pawing  it  repeats  energetically  if  disturbed.  If  a  stick  be 
jmshed  at  its  mouth  it  makes  some  forward  movement  of  its  head  as 
though  about  to  bite,  but  it  is  doubtful.  A  rabbit  can  perhaps  be 
taught  to  bite  a  person,  but  it  is  not  its  natural  inclination.  I  have 
known  an  employee  to  be  bitten  because  he,  placing  his  hand  beneath 
the  rabbit's  mouth,  moved  it  (his  hand)  from  side  to  side  on  the  floor 
of  the  box,  spreading  the  sawdust;  this  manoeuvre  is  a  risky  one. 
The  finger  was  somewhat  badly  cut,  and  the  attendant  was  treated 
because  the  rabbit  developed  rabies  in  twenty-four  hours  after  the 
bite.  In  the  excited  form  paralysis  ensues,  but  it  comes  on  late  as  a 
last  stage ;  the  incoordinate  stage  has  been  replaced  by  the  excited 
stage.  This  stage  of  incoordination,  so  emphasized  in  the  rabbit, 
finds  expression  in  other  animals  in  their  tendency  to  fall  down. 
Their  legs  give  way  under  them.  The  rabbit  not  infrequently  tears 
open  the  operative  wound  and  paws  it  apart,  because  of  some  disagree- 
able sensation.  There  is  a  mucopurulent  discharge  from  the  con- 
junctiva. The  cornea  sometimes  becomes  opaque.  The  stools  are 
pultaceous;  not  balled  as  normally.  Before  the  onset  of  the  ner- 
vous symptoms  there  is  a  rise  of  temi)erature,  irregularly  com- 
ing and  going  when  the  disease  is  a  result  of  unfixed  virus.  With 
the    fixed   virus    the    temperature    elevation    immediately  precedes 
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the  nervous  symptoms.  It  soon  falls  and  continues  to  droj)  until 
death. 

The  domestic  tame  rabbit  is  used  for  experimental  purposes ;  the 
wild  rabbit  cannot  be  handled  and  dies  in  captivity,  injuring  itself  by 
violent  impact  with  the  cage.  The  wild  rabbit  bites  persons  when  it 
is  well,  and  would  also  do  so  if  sick  with  rabies.  Why  the  domestic 
rabbit  with  i:abies  does  not  bite  man  it  is  not  easy  to  explain.  To 
say  that  biting  is  not  a  natural  mode  of  offence  and  defence  with  a 
tame  rabbit  is  to  mistake  a  fact.  The  buck  rabbits  are  very  fierce 
fighters,  biting  each  other's  bodies  like  dogs  and  tearing  with  their 
teeth  each  other's  ears.     They  also  bite  and  tear  out  the  testicles. 

Excited  rabies,  according  to  Pasteur,  is  more  apt  to  supervene  in 
first  passages— that  is,  from  one  species  to  another,  but  it  is  not 
absolutely  absent  in  inoculation  with  fixed  virus.  Pasteur  believed 
that  an  animal  is  more  ajjt  to  escape  when  a  very  large  amount  of 
emulsion  is  injected  than  when  the  dose  is  the  usual  medium  amount, 
five  minims;  he  assumed  that  a  large  amount  of  antitoxin  is  also 
injected.  Rabbits  inoculated  should  be  kept  under  observation  at 
least  ninety  days,  because  it  is  known  that  rabies  may  develop  after 
such  an  interval  of  time.  Dr.  Wesbrook  (University  of  Minnesota) 
has  informed  me  of  an  interesting  series  of  this  nature. 

Horses.- — As  usually  observed  in  the  horse  rabies  is  of  a  violent 
character ;  not  that  the  quieter  forms  do  not  exist  in  this  animal,  but 
they  escape  observation  or  are  ascribed  to  other  causes.  The  horse,  at 
the  beginning  of  the  attack,  is  excited  and  subject  to  illusions.  Ex- 
cessive fright  speedily  ensues  with  tendency  to  bite,  neighing  and 
gnashing  of  teeth,  sexual  excitement,  and  loss  of  appetite.  The 
specific  paroxysms  are  very  severe ;  the  animal  begins  to  kick,  strike, 
and  bite  the  objects  about  it,  or  held  towards  it.  It  often  wounds 
itself,  tearing  off  with  its  teeth  portions  of  flesh  of  the  fore  legs  and 
flanks.  It  will  also  seize  other  animals.  It  rubs  the  nose  and  mouth 
and  makes  peculiar  motions  with  them.  Respiration  is  accelerated. 
Weakness  and  paralysis  of  the  hind  parts  take  place.  Death  generally 
results  in  four  or  six  days. 

A  mare,  weight  eleven  hundred  pounds,  aged  twenty  years,  was 
bitten  by  a  supposed  rabid  dog,  October  11th,  1893,  was  taken  sick 
November  1st,  and  died  November  2d.  The  mare  was  stiff  and  would 
fall  down.  Had  tonic  and  clonic  convulsions  with  head  retracted. 
Saliva  was  running  from  the  mouth.  The  mare  bit  the  stall  and  a 
man,  but  she  could  not  eat,  could  not  swallow.  Faeces  and  urine 
were  involuntarily  passed.  Post-mortem  examination  showed  a  rup- 
ture of  the  serratuB  magnus  and  diax)hragm,  supposedly  from  spasm. 
The  medulla  oblongata  seemed  softened,  and  there  were  numerous 
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small  hemorrliages  into  its  substance.  Tlie  dog  that  bit  this  horse 
had  changed  voice,  snapped  at  chairs  and  bushes,  and  could  not  drink. 
Tongue  black  and  "  drawn  up  to  a  chip"  in  its  mouth.  From  the 
medulla  oblongata  of  this  horse  rabbits  were  trephined  and  inoculated 
subdurally ;  sixty  rabbits  developed  rabies  from  this  medulla,  which 
has  been  before  referred  to. 

The  following  article  from  a  lay  journal  °  graphically  describes 
the  disease:  "Mr.  Scott  Mackey's  dog  has  gone  mad  and  bitten  a 
horse  and  cow.  The  horse  has  since  gone  mad;  went  mad  just 
four  weeks  from  the  time  she  was  bitten.  While  hauling  fodder 
it  was  noticed  that  the  horse  was  very  irritable  and  in  other  ways 
acted  rather  strangely.  After  dinner  Mr.  Mackey  saw  that  she  had 
eaten  none  of  her  food,  and  for  fear  she  was  going  mad  he  placed  her 
in  an  empty  pen  of  his  hay  barn.  The  next  morning  a  man  looked 
through  a  crack  of  the  barn  at  her,  and  with  her  mouth  open  she 
plunged  towards  him.  Her  colt  was  Ijdng  between  her  and  the  crack 
and  she  caught  it  by  the  top  of  the  neck.  All  daj^  she  was  pawing, 
neighing,  and  shivering  as  with  cold  (tremor'?) ;  would  suddenly  fall, 
then  with  great  effort  get  up  again  and  x^lunge  at  every  one.  In  the 
evening  she  became  more  violent ;  she  suddenly-  dropped  to  the  ground 
as  before,  and  seizing  her  front  leg  between  her  teeth,  began  to  crush 
the  bone  and  tear  the  flesh  from  it.  She  then  got  uj),  the  blood  stream- 
ing from  her  wounded  leg.  Again  she  fell  and  began  chewing  her  leg, 
whereupon  she  was  shot." 

In  cattle  the  symptoms  are  sometimes  like  those  of  the  horse. 
The  animals  bellow  often  and  loud  in  a  hollow-sounding  voice,  show 
signs  of  mental  derangement,  stamp  and  butt  so  violently  as  to  break 
off  their  horns.  Thej'  seldom  bite.  Paralysis  occurs  and  they  die 
after  from  four  to  seven  days. 

A  cow  was  reported  to  have  been  bitten  on  its  nose,  July  23d, 
1893.  On  September  28th  she  carried  her  head  up  and  her  eyes  had 
a  wild  stare.  September  29th :  She  stopped  eating  and  drinking  and 
followed  another  cow  around  all  day.  September  30th :  She  could  not 
eat,  drink,  or  swallow  her  own  saliva ;  what  she  did  not  blow  out  when 
bellowing  dribbled  from  her  mouth.  Bellowing  almost  constantly ; 
voice  not  unusual.  October  1st :  Bellowing  somewhat  like  the  voice  of 
an  ass;  cannot  eat  or  drinl^;  looked  wild  out  of  the  eyes;  seat  of  bite 
red  and  congested.  October  2d :  Sore  opened  up  and  very  red ;  voice 
better.  In  the  evening  drank  about  one  quart  of  water ;  was  brighter 
but  would  at  times  drop  as  if  struck  with  an  axe  on  the  head  (this  is 
a  peculiar  sign) ;  is  now  eating  a  little.  October  3d :  Drank  a  bucket- 
ful of  water ;  ate  corn,  apples,  hay,  cabbage ;  redness  all  gone  and  sore 
closing.     Throat  swelled  from  ear  to  ear;  she  could  not  get  her  head 
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down ;  voice  of  pharyngitis.  October  4tli :  Respiration  difficult,  inces- 
sant bellowing;  could  not  eat  or  drink.  Throughout  attack  would 
fall  if  an  attempt  Avas  made  to  milk  her;  no  evidence  of  viciousness, 
no  paralysis,  no  spasm.  Three  other  cows  had  like  symptoms.  Died 
October  5th.  Post-mortem  examination:  Body  warm  internally. 
Very  little  rigor  mortis.  Ulceration  (?)  of  pharynx,  larynx,  and 
trachea.  Ulcers  have  an  irregular  contour  and  a  yellowish-white 
membranous  deposit.  Dirt  and  a  nail,  which  had  punctured,  were 
in  the  third  stomach. 

It  is  very  doubtful  if  this  cow  would  have  been  regarded  as  rabid 
from  the  symptoms  alone.  The  only  sure  diagnosis  is  that  based 
upon  experimental  inoculation.  The  case  just  related  is  in  many 
respects  atypical.  The  following  is  in  most  respects  typical  of 
furious  rabies.  Both  of  these  cases  were  attended  by  William  R. 
Tatum,  D.V.S.,  who  says  :  "I  was  called  to  see  the  cow  because  she 
was  reported  to  be  in  labor  and  making  no  i^rogress,  and  furious 
with  the  pains.  She  was  bellowing  almost  constantly  in  a  peculiar 
manner.  I  found  the  cow  charging  on  a  straw  stack,  as  with  intent 
to  heave  it  down.  She  had  gone  through  two  fences  to  get  at  it. 
It  was  about  seven  hours  since  they  had  noticed  anything  wrong ;  she 
had  been  growing  worse  all  the  time.  She  was  a  young  cow  and 
I  saw  no  sign  of  parturition ;  asked  why  they  so  thought,  they  said 
wait  and  you  will  see  the  calf's  head.  I  had  not  long  to  wait  before  a 
pain  came  on,  shaking  her  slightly  from  the  head  to  the  hind  extrem- 
ities (tremor  ?),  then  followed  spasmodic  contractions  of  the  abdominal 
muscles,  especially  the  recti.  At  this  the  rectum  opened  and  air 
rushed  in ;  at  the  same  instant  there  was  a  prolapse  of  the  vagina 
with  the  OS  uteri  in  the  centre,  which  they  mistook  for  the  calf's 
mouth  and  nose.  The  os  was  firmly  closed ;  there  had  been  no  escape 
of  liquor.  This  lasted  a  second,  only  to  be  repeated  in  quick  succes- 
sion, or  after  an  interval  of  several  minutes.  The  cow  was  bellowing 
constantly  when  not  charging  at  something.  The  bellowing  had  a 
jerking  rattle,  I  think  due  to  saliva  in  the  pharynx  and  larynx,  which 
ran  from  the  mouth  and  could  not  be  swallowed,  although  frequent 
attemj^ts  were  made,  producing  a  sound  more  like  the  bray  of  an  ass 
than  that  of  a  cow.  On  apy^roaching  her  she  made  toward  me,  and  I 
halloed  at  her,  when  she  dropped  to  the  giound  as  if  struck  in  the 
head.  I  was  at  once  struck  at  the  similarity  of  this  fall  and  the  fall 
of  the  cow  whose  history  was  previously  related,  and  she  like  the 
other  at  once  got  up  again  almost  as  quickly.  This  fall  is  more  of  a 
sudden  droj)j)ing  straight  down  and  backwards,  landing  the  body  a 
little  back  from  where  it  was,  than  anything  else  that  I  can  describe. 
We  removed  the  cow  to  a  pen  and  gave  her  a  bucket  of  water.     She 
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made  a  number  of  attempts  to  driuk  and  was  apparently  drinking, 
hat  none  left  the  bucket.  Soon  she  began  to  fall  and  get  up  again 
and  try  to  drink ;  and  every  time  slie  Avould  try  to  drink  sbe  would 
fall.  After  doing  this  a  few  times  she  got  up  and  charged  on  the 
bucket,  running  one  horn  through  the  bottom  and  became  very  much 
excited,  fell  down,  and  had  a  short  tonic  spasm  followed  by  a  clonic 
one  in  which  the  vagina  was  prolapsed  more  than  at  any  previous 
time.  I  asked  her  owner  to  bring  his  dog  down;  the  dog  was  no 
sooner  seen  than  she  dropped  and  immediately  regained  her  feet  and 
started  for  it,  and  came  against  the  enclosure  with  such  force  as  to 
break  the  rails.  I  tried  her  on  some  corn  which  she  ate  with  great 
difficulty,  until  some  chickens  ran  in  to  get  their  share  of  it,  when  she 
became  again  furious,  charging  at  them  and  falling.  The  owner  said 
that  a  dog  had  bitten  a  number  of  his  cows  and  that  a  heifer  was  sick 
and  would  fall  like  this  cow ;  but  at  no  time  was  she  violent,  and 
drank  milk  u])  to  the  day  of  her  death.  The  cow  was  shot.  I  did 
not  make  a  post-mortem  because  my  hands  had  fresh  sores  on  them. 
I  opened  her  mouth  with  two  sticks,  and  found  part  of  the  tongue 
and  back  part  of  throat  bluish  as  though  the  blood  had  stagnated 
there."     Cattle  die  in  from  four  to  seven  days. 

In  shee2^  and  goats  the  symptoms  are  like  those  of  cattle;  they 
make  unnatural  leaps,  butt  eagerh^,  soon  become  thin,  and  die 
paralyzed  in  from  five  to  eight  days. 

Sivine  at  first  show  fright;  they  hide  away  and  become  greatly 
excited  by  noises ;  they  are  wild  and  very  dangerous.  The  disposi- 
tion to  bite  is  very  great,  and  they  tear  first  one  ear  and  then  the 
other.  Respiration  is  accelerated.  The  visible  mucous  membranes 
assume  a  leaden  hue,  as  does  also  the  superficial  integument.  A 
viscid  foam  is  discharged  from  the  mouth  and  the  eyes  glisten. 
Death  occurs  in  from  two  to  four  days. 

Cats  are  timid  and  their  symptoms  difficult  to  observe.  They  are 
very  uneasy,  run  about  excitedly,  and  tend  strongly  to  bite.  Death 
results  in  from  two  to  four  daj^s. 

The  domestic  fowl  when  attacked  with  rabies  manifests  great  un- 
easiness, springs  about  wildly.  A  hoarse  voice  is  noticeable;  also  a 
certain  tendency  to  bite  and  finally  paralysis  (Bollinger).  Only  the 
last  two  words  are  correct  according  to  my  observation.  The  fol- 
lowing is  from  Suzor :  Rabies  in  our  hens  never  showed  any  violent 
symptoms,  but  only  a  degree  of  slee])iness,  loss  of  appetite,  paralj^sis 
of  the  legs,  and  frequently  a  considerable  degree  of  anaemia  or  blood- 
lessness  as  shown  by  blanching  of  the  comb. 

A  word  of  caution  relative  to  experimentation.  On  one  occasion 
I  trephined  a  hen  and  injected  subdurally  some  of  the  egg  of  a  rabid 
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hen.  After  a  long  inculcation  the  hen  became  drowsy,  gasped  croak- 
ingly,  and  was  j)ale  in  the  comb.  Most  marked  paralysis  took  place, 
and  the  case  might  have  gone  on  record  as  inoculation  of  rabies  from 
the  egg  had  not  the  beak  been  opened  and  the  membrane  of  diph- 
theria detected. 

Wild  animals  lose  their  dread  of  man,  whom  they  attack  in  remote 
settlements  and  outlying  military  posts.  This  applies  to  the  wolf, 
fox,  jackal,  hyena,  ferret,  and  skunk.  Sometimes  they  make  their 
way  into  villages,  cities,  and  even  houses.  Many  wild  animals  that 
die  of  quiet  rabies  and  the  paralytic  form  escape  observation.  The 
disposition  to  swallow  unnatural  substances  is  observed  only  in  case 
of  carnivorous  animals.  There  is  no  aversion  to  water;  they  lap  it 
unless  prevented  by  affections  of  the  organs  of  swallowing. 

The  diagnosis  of  rabies  is  not  to  be  excluded,  because  on  post- 
mortem examination  another  disease  is  discovered.  I  examined  a  dog 
that  had  bitten  a  policeman.  The  right  side  of  this  dog's  heart  was 
full  of  balls  of  the  long  slender  worm  called  filaria  imitis.  These 
worms  filled  the  cavity  and  projected  into  the  vessels.  The  stream  of 
blood  was,  as  it  were,  filtered  through  them,  but  there  was  no  fibrin, 
and  no  coagula  were  found.  These  worms  were  alive.  The  rabbits 
trephined  from  this  dog  developed  rabies,  and  the  man  was  treated. 
He  is  now  well  after  several  years. 

E-abies  in  Man. 

Kabies  in  man  seems  not  to  have  been  known  until  about  200  B.C. 
At  this  time  in  the  writings  of  Celsus  the  word  hydrophobia  occurs. 
At  a  later  date  Plutarch,  Pliny,  and  others  describe  the  disease. 
Coelius  Aurelianus  questions  whether  hydrophobia  is  a  disease  of  the 
body  or  mind.  Rabies  was  greatly  feared  by  the  ancients.  They 
dreaded  lest  they  should  be  bitten  by  persons  suffering  with  the 
disease,  imagining  that  if  they  came  in  contact  with  them  the  disease 
could  be  imparted.  Even  as  late  as  1840  those  suspected  of  having 
rabies  on  the  Austrian  frontier  were  shot  by  their  neighbors ;  and  fifty 
years  ago  people  were  not  unfrequently  smothered  when  affected  with 
rabies.  "Ptabies  r\  man  is  an  acute  infectious  disease,  uniformly 
fatal,  x)roduced  only  ley  the  implantation  of  a  specific  virus."  In  90 
per  cent,  this  is  the  result  of  a  bite  of  a  rabid  dog;  of  a  cat,  4  per 
cent. ;  a  wolf,  4  per  cent. ;  a  fox,  2  per  cent.  These  bites  are  seated 
in  53  per  cent,  on  the  upx)er  extremities,  28  per  cent,  on  the  head  and 
face,  22  per  cent,  on  the  feet,  and  3  per  cent,  on  the  body  or  scrotum. 
To  cause  the  disease  it  is  necessary  only  to  abrade  the  epidermis. 

It  has  been  stated  before  that  the  disease  can  be  conveyed  during  its 
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incubative  stage  in  the  dog.  Everj^  wound  made  b}^  a  stray  dog  tliat 
lias  escaped  should  be  regarded  as  suspicious  and  treated  accordingly. 
Accidental  wounds  producing  rabies,  as  during  i)ost-mortem  exam- 
ination of  rabid  animals,  have  as  yet  in  only  one  instance  been  satis- 
factorily proved.  A  student  who  had  a  small  wound  on  his  finger 
made  an  autopsy  of  a  dog  and  died  of  rabies.  This  occurred  in  1857 
at  the  Veterinary  Hospital  in  Copenhagen  (Bollinger) . 

The 2^eriod  of  incubation  is  uneventful;  seldom  it  is  less  than  four- 
teen days;  rarely,  if  ever,  over  eighteen  months.  In  the  young  it  is 
shorter  than  in  the  old. 

After  the  expiration  of  the  incubative  period,  which,  it  is  as- 
serted, may  be  shortened  by  excesses  of  various  kinds,  by  cold,  by 
hardshij),  by  passion,  the  patients  complain  of  loss  of  appetite  and 
headache.  Thej^  are  in  a  state  of  depression  and  gloomy  agitation. 
If  questioned  as  to  any  bite  they  may  have  received  they  affirm  that 
it  is  of  no  imjDortance,  and  has  nothing  whatever  to  do  with  their 
nialaise.  They  become  ill-tempered,  apprehensive,  excitable.  There 
is  a  mental  disquietude  by  which  they  are  driven  about,  without  any 
definite  object,  or  they  make  a  journey  to  relieve  their  nervousness 
by  change  of  scene.  They  are  often  intensely  anxious,  contend 
against  the  idea  that  the  bite  is  the  cause  of  their  uneasiness.  In 
many  cases  they  do  not  hesitate  to  deny  that  they  have  been  bitten. 
They  suffer  with  sleeplessness,  and  when  sleeping  have  bad  dreams. 
Many  j)atients  at  this  period  are  aware  of  the  dangerous  character  of 
their  disease,  speaking  frequently  with  a  quick  and  sharp  articulation 
of  the  coming  serious  ending.  About  this  time  a  not  uncommon  and 
a  very  significant  symptom  is  an  aversion  to  fluids.  M.  Trousseau 
relates  that  he  was  at  one  time  called  in  great  haste  to  a  patient  who 
was  suffering  from  what  was  termed  an  indigestion  of  water.  The 
patient  complained  of  intense  thirst  and  was  firmly  bent  on  drinking, 
but  could  not  carry  water  to  his  lips  without  being  seized  with  a  deep 
feeling  of  terror.  He  could  not  take  solid  food  either.  This  diffi- 
culty of  swallowing  after  slight  malaise  in  a  man  aged  thirty-seven 
years  was  a  strange  phenomenon.  This  sign  marks  the  beginning  of 
the  second  stage  of  rabies. 

Stage  of  IMancJiolia.—The  first  stage  is  designated  as  the  stage  of 
melancholia,  which  may  be  very  short.  The  patient  is  sad,  silent, 
avoids  company.  There  may  be  itching  or  pain  at  the  seat  of  the 
bite,  even  though  it  is  quite  healed.  This  first  stage  seldom  lasts 
more  than  four  or  five  days.  Sometimes  there  is  a  desire  to  walk 
or  run,  which  is  a  sign  of  mental  irritability  rather  than  of  melan- 
choly. 

Stage  of  Excitement.— In  the  second  stage  the  breathing  becomes 
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difficult,  labored,  sighing.  The  muscles  receiving  their  nerves  from 
the  medulla  oblongata  become  affected,  jjroducing  si)asmodic  con- 
traction of  the  pharynx  and  larynx.  Hyperassthesia  of  all  the  senses 
m-Aj  occur — dread  of  M^ater,  of  bright  objects,  of  draughts  of  air, 
odoriferous  substances,  and  noise  or  sound.  There  are  hallucina- 
tions of  sight,  hearing,  and  smell.  The  feeling  of  suffocation  and 
the  hallucinations  cause  the  patient  great  anxiety  and  excitability. 
These  paroxysms  sometimes  appear  like  maniacal  attacks  v^ith  delir- 
ium. They  come  on  usually  at  the  height  of  the  disease,  and  the 
jiatient  becomes  furious  at  those  about  him,  striking  and  insulting 
them.  These  symptoms  are  not  usual  nor  do  they  last  long.  After- 
wards the  patient  expresses  great  regret  at  his  behavior.  At  times 
in  this  excited  state  he  makes  snapping  motions  with  his  jaws.  The 
convulsions  vary  from  the  slightest  to  the  most  severe ;  they  assume 
both  the  clonic  and  tonic  form.  On  the  second  or  third  day  the  very 
characteristic  sign  known  as  sputation  is  present.  The  matter  ejected 
is  just  ordinary  saliva,  and  this  the  patient  may  spit  in  little  idooIs 
about  the  floor  or  eject  to  some  distance,  even  into  the  faces  of  the 
bystanders. 

A  man  bitten  in  Sejjtember,  exhibited  symptoms  of  rabies  in 
January.  A  little  girl  and  another  man  bitten  on  the  same  occasion 
developed  no  disease.  Previous  to  January  he  had  been  unquiet,  sad. 
He  made  a  journey  from  home  in  search  of  recreation,  when  suddenly 
a  few  hours  after  eating  a  breakfast  with  good  appetite  he  complained 
of  very  intense  thirst,  was  seized  with  general  shivering,  lost  his  appe- 
tite, could  not  swallow  fluids,  and  was  much  agitated.  This  lasted  for 
about  thirty -six  hours.  General  hyperesthesia  now  took  place;  he 
could  not  wash  his  hands  or  face,  any  attempt  to  do  so  bringing  on 
great  agitation  and  violent  shivering.  This  also  occurred  when  he 
tried  to  comb  his  hair  or  beard.  He  dreaded  touching  his  person 
with  his  own  hand.  There  were  rare  intervals  of  quiet.  To  the  skin 
hyperfesthesia  there  were  superadded  a  very  acute  and  frequently  re- 
peated excitation  of  the  genital  organs,  frequent  erection,  and  semi- 
nal emission.  Three  days  after  the  invasion  of  the  disease  his  aspect 
created  alarm;  he  was  agitated,  garrulous,  speaking  in  a  curt,  jerk- 
ing manner.  He  could  not  drink,  although  he  was  very  thirsty,  and 
when  he  attemi)ted  to  doze  he  was  immediately  seized  with  clonic 
convulsions  and  si)asms.  The  hypersesthesia  and  satyriasis  per- 
sisted; the  convulsive  xjaroxysms  became  more  frequent  and  he  died 
on  the  fourth  day,  without  having  manifested  any  mental  disorder  or 
any  hallucination  of  sight  or  hearing. 

Tlie  above  case  illustrates  many  of  the  symptoms  of  rabies,  the 
peculiar  symi)torn  satyriasis  being  very  pronounced.  Nymphomania 
has  sometimes  been  noted  in  women.  These  symptoms  are  generally 
in  the  stage  of  excitement,  but  in  the  case  related  above  the  sexual  ex- 


540  KEIELE — RABIES. 

citation  existed  iu  the  prodromic  first  stage.     There  was  not  the  least 
trace  of  the  bite  on  the  hands  of  this  patient. 

The  most  important  of  all  the  signs  of  rabies  is  the  peculiar  spasm 
of  the  muscles  of  deglutition  and  respiration,  which  make  their  ap- 
pearance when  water  is  presented.  The  water  is  dreaded  because  it 
suggests  immediately  the  act  of  swallowing ;  food  requires  a  precedent 
mastication.  If  air  from  a  fan,  from  a  window,  or  from  an  opening 
or  closing  door  becomes  dreaded  because  of  producing  convulsions, 
the  affection  is  called  aerophobia.  The  duration  of  the  hydrophobic 
paroxysm  is  very  variable,  the  spasms  are  short  in  duration  and  rarely 
extend  over  a  space  of  time  greater  than  from  one-half  to  three-quarters 
of  an  hour.  They  come  on  suddenly.  The  quiet  intervals  are  at  times 
brief  and  hardly  observable ;  at  others  they  are  prolonged  to  several 
hours.  The  intensity  of  the  paroxysm  is  influenced  by  the  sex,  age, 
and  individuality  of  the  patient  and  by  the  mode  of  treatment.  In 
females  and  children  the  attacks  are  milder.  The  patients  can  be 
quickly  quieted  by  a  quiet  manner  and  voice.  Their  excitement  is 
increased  if  those  about  them  are  agitated  or  if  force  be  resorted  to. 
Sometimes  the  paroxysms  are  comi)leteh'  absent.  In  their  place  are 
dyspnoea  and  deep  sighing  in  the  attempt  to  swallow ;  at  other  times 
the  patient  complains  merely  of  great  anxiety  and  obstructed  respira- 
tion, and  it  is  only  shortly  before  death  that  a  few  convulsions  take 
place.  In  exceptional  cases  the  patient  is  able  to  swallow  fluids  dur- 
ing the  whole  course  of  the  disease,  although  the  act  is  painful ;  or,  hav- 
ing been  unable  to  swallow,  he  regains  the  ability  to  do  so  and  this  ex- 
cites delusive  hope  of  recovery.  It  often  happens  that  he  can  drink 
with  an  effort,  however,  if  he  be  not  looked  at,  if  those  about  him  go 
away,  if  he  closes  his  eyes,  or  if  he  sucks  through  a  straw  or  tube. 
Warm  drinks,  milk,  soup,  and  also  wine,  are  often  more  easily  taken 
than  water.  In  by  far  the  greatest  number  of  cases  there  is  inability  to 
swallow  anything.  The  attempt  causes  attacks  of  suffocation,  respira- 
tory spasm,  and  also  spasm  of  the  muscles  of  the  face  and  neck  and  of 
the  whole  body,  together  with  great  mental  disturbance.  There  is  ina- 
ability  to  take  solid  food,  except  with,  at  times,  great  difficulty.  The 
spasm  of  individual  muscles  and  of  the  muscular  system  in  general  is 
usually  of  a  clonic  character ;  rarely  are  there  tetanic  convulsions,  and 
a  decided  tetanus  or  trismus  has  never  been  known.  In  the  intervals 
between  the  attacks  the  intellectual  faculties  and  consciousness  remain 
as  a  rule  unimpaired,  although  the  tone  of  the  voice  may  be  much 
suppressed,  and  the  patient  is  extremely  anxious,  disturbed,  and  talka- 
tive. There  is  insomnia  except  under  narcotics.  The  intellectual 
faculties  are  in  some  cases  disturbed.  The  patients  see  objects,  ani- 
mals, and  men  that  are  not  present  and  hold  imaginary  conversations. 
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They  imagine  that  others  are  responsible  for  their  illness  or  they 
energetically  defend  themselves  against  imaginary  insults  and  assaults. 
In  a  case  in  which  there  were  marked  priapism  and  emissions  with 
voluptuous  sensations,  the  patient  in  his  delirium  bitterly  rei)roached 
his  medical  attendant  for  having  recourse  to  witchcraft,  in  order  thus 
"to  take  away  from  him  the  very  princii)le  of  life."  The  disease  of 
this  man  had  set  in  with  a  fearful  spasm  as  he  was  about  to  wash  his 
face.  He  was  a  soldier  and  had  been  bitten  forty  days  previously  by 
a  very  small  dog  that  had  entered  the  barracks. 

The  patient's  range  of  ideas  is  very  limited,  bringing  forward  the 
same  ideas  in  a  short  sj)ace  of  time  in  the  same  manner.  Maniacal 
attacks  are  in  many  instances  attributable  to  rough  treatment  and 
attempts  at  restraint,  or  they  are  the  result  of  the  horrible  anxiety 
and  distress  caused  by  the  feeling  of  suffocation.  The  attempts  to  bite 
are  merely  actions  of  despair.  The  conjunctivae  are  injected,  the  pupils 
dilated,  and  the  retina  is  hypersensitive  to  light;  the  exj)ression  may 
be  wild,  agitated,  and  excited,  or  stupid  and  dull.  The  pulse  is  full, 
moderately  strong,  and  accelerated,  becoming  weaker  and  quicker 
after  the  paroxysm.  The  skin  is  moist  and  perspiring.  Respiration 
is  normal  during  the  intervals,  but  in  the  paroxysms  it  is  gasping,  irreg- 
ular, rapid,  and  dyspnoeic.  The  convulsive  respiration  is  like  that 
produced  by  a  cold-water  bath  and  is  regularly  attended  with  throat 
spasms ;  these  come  on  together  or  the  respiratory  difficulty  may  come 
first.  Thirst  is  decided  and  there  is  burning  pain  in  the  throat ;  the 
appetite  remains  frequently  unaffected;  the  tongue  is  usually  moist 
and  clean.  Sometimes  there  are  convulsive  eructations  and  vomiting 
of  a  coffee-ground  substance;  constipation  is  usual.  The  urine  is 
small  in  amount;  it  never  contains  albumin,  but  sometimes  sugar  is 
present.  The  duration  of  the  second  stage  is  seldom  as  short  as  one  . 
day  or  as  long  as  four. 

The  third  stage  is  usually  so  short  as  to  suggest  a  doubt  of  its 
presence.  The  fatal  termination  may  take  place  very  soon  after  the 
coming  on  of  the  severe  convulsion.  Death  may  be  preceded  by  a 
state  of  general  paralysis;  this  state  lasts  from  fifteen  minutes  to 
a  half-hour.  The  transition  from  the  second  stage  is  quite  gradual, 
the  convulsions  becoming  feel^le  and  then  ceasing.  The  patient  is 
oppressed  with  forebodings  of  impending  death.  Consciousness  re- 
mains until  just  before  death.  Death  may  take  place  suddenly  in  a 
convulsion  from  asphyxia,  or  quietly  in  coma.  Some  patients  just  be- 
fore death  are  able  to  drink  freely.  The  temperature  rises  as  in  teta- 
nus and  may  increase  for  one  hour  after  death  up  to  43°  C.  (109.4"  F.). 
"  Deatl)  is  due  to  paralysis  of  the  resi)iratory  and  circulatory  centres. 
Raines  in  man  may  be  confounded  with  hysteria,  tetanus,  epilei^sy, 
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delirium  tremens,  and  acute  mania,  also  witli  uraemia.  In  rabies  the 
temperature  is  said  to  rise  as  deatli  comes  on ;  in  uraemia  it  always 
falls.  Tlie  type  of  tlie  convulsions,  the  mental  disorder,  the  abnor- 
malities of  general  and  special  sensibility  are  very  different  in  the  two 
diseases"  (Suzor). 

PSEUDOEABIES,    LySSOPHOBIA. 

There  is  such  a  thing  as  pseudolyssa,  and  it  may  occur  in  those 
who  are  the  subjects  of  some  grave  disease  of  Avhich  they  die,  and 
the  deaths  are  ascribed  to  lyssophobia — in  other  words,  they  are  said 
to  be  frightened  to  death.  We  may  be  sceptical  as  regards  cases  which 
are  reported  to  have  succumbed  to  lyssophobia  pure  and  simple.  In 
certain  forms  of  neurasthenia  the  subjects  imagine  they  have  any  dis- 
ease that  is  brought  to  their  notice;  every  lecturer  on  medicine  is 
familiar  with  these  cases  in  students.  In  a  lacrymose  way  they  tell 
us  that  they  are  sure  they  are  taking  rabies  and  they  cannot  swallow, 
yet  the  stomach  tube  is  easy  of  introduction.  But  to  do  this  in  a  really 
rabic  patient  is  a]:)t  to  result  as  in  a  case  described  by  Trousseau.  One 
of  his  clinical  assistants,  with  the  aid  of  several  jDupils,  introduced  an 
oesophagus  tube  through  the  nares  into  the  stomach.  About  seven 
ounces  of  broth  were  gently  poured  into  it.  Half  of  this  had  reached 
the  stomach  when  the  fluid  suddenly  ceased  to  run.  The  tube  was  com- 
pressed by  violent  spasm  of  the  pharynx  and  oesophagus.  The  spasm 
spread  to  the  respiratory  muscles;  the  face  turned  livid,  the  open 
eyes  stared.  The  tube  was  quickly  removed,  and  as  the  patient  who 
had  been  sitting  on  a  chair  slipped  down  on  the  floor  like  an  inert 
mass,  it  was  thought  that  he  had  died.  Water  was  sprinkled  in  his 
face,  his  tongue  was  drawn  out  of  the  mouth,  which  was  kept  open 
by  firmly  drawing  down  the  lower  jaw;  the  thoracic  walls  were  alter- 
nately squeezed  and  left  to  expand.  A  whistling  inspiration  then  fol- 
lowed, compression  of  the  chest  was  kept  up,  and  respiration  was 
soon  reestablished,  after  which  the  patient  ejected  to  some  distance 
a  quantity  of  saliva  or  bronchial  froth.  During  the  paroxysm  there 
had  been  erection  of  the  penis  with  ejaculation.  The  patient  evinced 
no  fear  on  finding  himsejf  lying  on  the  ground.  He  knew  that  he 
had  just  run  a  great  danger,  but  he  believed  that  he  had  been  saved. 
In  the  course  of  the  evening  he  had  several  convulsive  paroxysms  and 
died  suddenly.  A  joost-mortem  examination  was  made  next  morning. 
The  body  was  very  rigid,  the  face  livid.  The  brain  and  parenchy- 
matous organs  were  congested.  The  mucous  membranes  of  the  mouth 
and  pharynx  were  very  markedly  injected.  The  salivary  glands  and 
saliva  taken  during  life  were  sent  to  Alfort,  but  the  dog  inoculated 
took  no  disease. 
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A  mayor  of  one  of  the  French  departments  informed  Trousseau 
that  he  had  had  rabies.  A  farm  dog  had  tried  to  bite  his  arm,  and 
had  bitten  a  good  many  beasts  which  afterwards  died  of  rabies.  On 
Easter  Sunday  at  breakfast,  at  which  he  had  done  his  best  to  make  up 
for  a  rigid  lent  abstinence,  the  mayor  suddenly  exclaimed  that  he  had 
hydrophobia.  He  could  not  eat  or  drink  any  more  and  was  already 
beginning  to  rave  when  his  wife,  who  believed  that  he  had  eaten  too 
much,  persuaded  him  to  tickle  his  throat  with  his  fingers.  Copious 
emesis  took  j)lace  and  nothing  more  was  said  about  rabies. 

Trousseau  related  the  case  of  this  gentleman  to  a  judge,  who  there- 
upon said  that  he  also  once  imagined  that  he  had  hydrophobia. 
Riding  on  horseback  one  day,  his  favorite  dog  jumped  up  and  kissed 
his  hand;  then  he  ran  after  sheep,  biting  all  he  could.  He  still  heard 
and  obeyed  his  master's  call,  but  he  had  a  strange  aspect.  Again  he 
ran  after  and  bit  dogs,  cows,  oxen,  swam  a  river,  and  died  in  a  few 
hours.  The  judge  heard  that  several  of  these  animals  died  of  rabies ; 
he  then  remembered  that  the  dog  that  same  day  had  several  times 
licked  his  right  hand.  On  examining  his  hand  he  found  several  small 
scars  upon  it,  and  upon  this  was  seized  with  terror.  He  no  longer  dared 
to  touch  water,  to  shave  himself,  and  fully  believed  that  he  had  hydro- 
phobia. A  physician  tried  in  vain  to  calm  his  fears,  and  for  several 
days  he  was  excited  and  delirious.  At  last  being  told  over  and  over 
again  that  persons  with  rabies  died  rapidly,  that  his  dread  of  water 
dated  ten  days  back,  and  after  reading  about  the  duration  of  hydro- 
jjhobia,  he  allowed  himself  to  be  persuaded,  and  his  dread  of  water 
vanished  as  soon  as  he  became  convinced  that  he  should  have  died 
long  ago  if  he  had  been  rabid. 

Paealytic  Rabies  in  Man. 

The  paralytic  form  of  rabies  also  occurs  in  the  human  subject; 
though  much  less  frequent  than  the  form  just  described,  it  is  not 
extremely  rare.  The  following  is  one  of  some  thirty  cases,  reported 
by  Gamaleia.'" 

Nicholas  Schegowitch,  aged  12  years,  was  bitten  August  26th, 
1886,  by  a  dog  (not  known  to  have  rabies)  in  the  right  hand.  No 
preventive  treatment.  The  patient  fell  ill  on  October  4th  with  high 
fever,  headache,  and  pain  in  the  wounded  arm,  which  was  much  swol- 
len. The  following  day  he  had  j)ains  in  the  stomach  with  vomiting. 
The  following  night  he  was  restless,  talking  and  walking  during 
sleep.  The  succeeding  days  the  same  condition  was  noted.  The 
X)atient,  however,  was  al)le  to  eat  and  drink. 

Patient  arrived  at  Odessa  October  8tli.  He  had  total  paralysis 
of  tlje  right  arm,  slight  facial  paralysis  on  the  right  side  and  signs 
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of  the  commencement  of  paralysis  of  the  respiratory  centre.  Sighing 
respiration,  heavy  inspiration ;  when  a  draught  was  present,  hiccough, 
uneasiness,  and  fright.  Temperature,  37.7°  C ;  evening  temperature, 
39°  0.  Pharyngeal  spasm  during  eating.  At  times  the  patient  had 
periods  of  excitement  and  began  to  cry  and  complain. 

He  was  delirious  that  night.  There  was  profuse  ptyalism,  fully 
six  ounces  of  saliva  being  excreted.  In  the  morning  he  complained 
of  pain  in  the  lower  extremities  and  there  was  paralysis  of  the  right 
leg.  Temperature,  36.5°  C.  (97.7°  P.).  The  boy  was  able  to  eat 
apples  and  raisins.  In  the  evening  of  this  day  (October  9th)  the 
temperature  rose  to  38.3°  C.  (101°  P.),  the  paralysis  had  increased 
so  that  the  patient  was  no  longer  able  to  stand,  there  was  ptosis,  and 
the  patient  was  delirious  at  times.  The  next  day  the  symptoms  were 
about  the  same.  There  was  no  pharyngeal  spasm,  but  complete 
paralysis.  Towards  evening  dyspnoea  became  marked.  On  October 
11th  the  morning  temperature"  was  37.7°  C.  (99.9°  P.).  Divergent 
strabismus  was  observed  and  there  was  paralysis  of  all  the  muscles  of 
the  body,  the  patient  remaining  immovable  until  death,  which  oc- 
curred at  4:30  p.m. 

The  following  case  is  in  contrast  to  the  foregoing : 

Dr.  Sappington  did  me  the  honor  to  call  me  in  consultation  with  re- 
gard to  Wm.  Glavesky,  age  14  years.  This  was  on  Pebruary  6th,  1895, 
about  3  P.M.  The  lad  was  on  a  lounge  in  a  semi-erect  posture,  sup- 
ported by  his  father  back  of  him.  His  brown  irides  were  widely 
dilated,  but  responded  to  light  slowly.  The  eyes  were  brilliant,  the 
anterior  chamber  seemed  deep  as  though  overful  of  fluid.  Pulse 
rapid,  tongue  clean.  He  could  not  swallow  water.  Air  blown  on 
him,  or  rubbing  his  extremities,  was  abhorrent.  He  comj^lained  of 
his  father's  breath  on  his  head;  objected  to  the  proximity  of  those 
about  him,  saying  that  their  breath  was  fetid ;  heard  noises  in  his  ears 
as  of  bells ;  carried  on  an  imaginary  conversation  with  his  sisters, 
who  were  not  present.  During  or  just  before  a  spasm,  he  thought 
he  saw  black  things  and  attempted  to  repel  them.  He  was  constantly 
spitting  ordinary  saliva,  forming  little  pools  about  the  floor,  and  for 
this  untidiness  he  apologized  to  his  mother.  He  tore  his  body  with 
his  finger  nails  in  scratching,  because  of  intense  itching,  which  he  also 
had  in  his  nose.  At  intervals  of  five  or  ten  minutes  he  had  a  clonic 
convulsion,  struggling  in  the  arms  of  his  father ;  this  passed  off  with 
rigidity  of  the  extremities,  the  boy  stretching  himself  tetanically  for 
an  instant;  he  did  not  seem  to  have  lost  consciousness.  Afterwards 
came  a  period  of  remission.  He  got  off  the  lounge,  adjusted  his  cloth- 
ing, shook  hands  with  his  visitors,  and  remarked  to  me  "  I  thank  you 
for  coming  to  help  my  father."  He  walked  about  the  room,  went  to  a 
window,  and  waved  his  hand  to  a  neighbor.  To  his  pastor  asking 
to  visit  him,  he  replied,  "I  will  if  I  live."  He  put  his  hand  to  the 
back  of  his  head  and  said  he  had  pain  there,  also  in  his  epigastrium 
and  hypochondria.  The  first  symptoms  appeared  on  February  1st, 
when  he  complained  of  stiffness  at  the  back  of  his  neck.  Following 
this  he  had  headache,  stiff  neck,  some  choking,  gasping,  and  short 
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breath,  slight  cough,  and  pain  in  the  epigastrium;  he  could  not  eat  or 
drink,  but  attended  school. 

On  February  6th,  shortly  before  I  saw  him  he  fell  down.  This 
tendency  to  fall  is  remarkable,  and  occurs  in  animals  as  a  result  of  in- 
coordinate muscular  action  present  in  rabies.  That  night  he  died  after 
convulsion.  Here  was  a  strange  contradiction  of  symptoms  !  Looked 
at  in  the  light  of  fear,  he  was  very  ill ;  viewed  in  the  light  of  hope,  his 
condition  did  not  seem  desperate.  He  had  been  bitten  by  a  stray  dog 
on  the  right  hand,  dorsum  and  thenar  eminence,  about  November 
24th,  1894. 

The  following  case  is  in  contrast  to  that  of  Gamaleia.  It  is  one  of 
the  Baltimore  cases  hereinbefore  mentioned.  I  had  the  honor  to  see 
this  case  by  invitation  of  Dr.  C.  H.  Mitchell  and  in  company  with 
Dr.  E.  B.  Norment. 

Conrad  Eppers,  aged  15  years,  was  bitten  on  the  back  of  the  neck 
(wounds  severe  and  multiple)  on  December  1st,  1896.  Underwent  Pas- 
teur treatment  in  New  York.  Date  of  first  treatment,  about  fifty 
hours  after  the  bites.  Discharged  from  treatment  December  17th. 
There  had  been  no  efficient  cauterization  of  the  wounds.  He  died  of 
paralytic  rabies,  December  26th,  nine  days  after  termination  of 
the  treatment.  Dr.  Mitchell  saw  him  on  December  23d.  He  was 
quite  nervous,  but  being  naturally  so  this  was  not  regarded.  On 
December  23d  he  was  found  to  have  marked  facial  paralysis,  dilated 
pupils,  and  unsteadj^  gait.  I  saw  him  on  December  25th;  he  had 
complete  jjtosis  of  the  left  eyelid,  he  could  not  shut  his  mouth,  could 
not  inflate  his  cheeks,  could  not  whistle,  could  not  expectorate,  but 
continually  thrust  a  handkerchief  into  his  mouth  in  order  to  mop  up 
and  remove  the  excessive  salivary  secretion.  •  Attempting  to  walk,  his 
feet  would  swing  about  in  an  incoordinate  way.  He  had  had  pain  in 
the  wounds  on  his  neck.  When  asked  to  drink  water,  he  evinced  no 
dread ;  he  simply  refused  and  said  that  he  would  not  try.  His  coun- 
tenance expressed  deep  gloom;  whether  due  to  paralysis  of  the  mus- 
cles of  expression  or  a  reflex  of  his  mental  condition  was  not  deter- 
mined. Dr.  Norment  stepped  behind  him,  out  of  his  observation, 
and  fanned  him  gently ;  instantly  he  sprang  from  his  chair  in  terror, 
struggling  for  breath.  As  the  spasm  passed  off  he  took  a  long,  sigh- 
ing inspiration.  His  physician  saw  him  two  hours  before  his  death, 
and  reports  that  he  had  at  no  time  convulsions,  but  was  simply  in  a 
paralytic  condition.  He  also  vomited  almost  incessantly  during  the 
afternoon.  Dr.  Mitchell  remarked  that  in  both  cases  (referring  also  to 
a  lad  named  Henry,  who  died  from  a  bite  of  this  same  dog)  the  ex- 
tremely dilated  pupils,  the  fear  of  something,  the  anxious  countenance, 
and  the  black  vomit  were  noticeable  signs;  this  vomit  was  copious  in 
anotlier  lad  named  Perry  just  before  his  death,  at  which  time  I  saw 
him.  It  is  like  the  vomiting  which  takes  place  in  septicaemia.  I 
have  observed  tliis  dark  fluid  at  times  in  the  stomach  of  rabid  dogs; 
it  is  x)robably  bile. 

Trousseau,  quoting  Van  Swieten,  remarks  that  in  the  human  sub- 
Voi..  XV. -35 
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ject  death  always  occurs  within  four  days  after  the  first  rigor  and  diffi- 
culty of  deglutition  have  set  in.  Most  patients  die  of  asphyxia,  but 
in  one  man  death  was  not  preceded  by  convulsions  or  even  by  struggles, 
and  seemed  to  result  from  general  paralysis,  "  as  though  universal  par- 
alysis ushered  in  death." 

The  boy  Henry,  aged  8  years,  was  bitten  on  his  left  cheek,  De- 
cember 1st,  1896.  No  efficient  cauterization.  Date  of  first  treatment, 
seventy-seven  hours  after  the  bite.  Date  of  death,  December  21st, 
three  days  after  termination  of  the  Pasteur  treatment  in  New  York. 
He  had  been  discharged  from  treatment  on  December  18th,  and  was 
then  well,  very  tired,  and  thought  he  had  taken  cold.  Dr.  Mitchell 
saw  him  on  Sunday,  December  20th.  He  was  rested  then,  but  his 
mind  was  in  a  stupid  condition  and  he  did  not  want  to  be  disturbed. 
On  Saturday  he  had  played  about  as  usual.  He  came  in  Sunday 
afternoon,  and  his  mother  noticed  that  he  was  very  irritable.  He 
had  gotten  up  esbvly  that  morning,  still  complaining  of  being  tired  and 
of  earache.  Within  an  hour  his  symptoms  had  become  extremely 
aggravated.  He  would  seem  to  be  perfectly  conscious,  and  then  in  a 
moment  make  an  irrational  remark.  He  was  offered  a  drink,  and  it 
was  impossible  for  him  to  take  it.  "  He  did  get  down  one  swallow 
with  a  terrible  gulp."  On  the  next  daj'  he  looked  like  a  child  that 
had  been  ill  for  a  great  while. 

When  I  saw  this  child,  who  was  a  bright,  brave,  little  fellow,  he 
said  to  me :  "  I  suppose  you  have  come  to  kill  me.  I  suppose  all  the 
boys  must  be  killed."  This  was  the  result  probably  of  conversations 
held  among  the  boys  relative  to  what  would  be  done  with  them  should 
they  go  mad.  He  was  delirious  one  instant  and  rational  the  next. 
His  condition  of  tremor  and  excitability  verged  on  convulsions.  He 
was  asked  to  tr}'  to  drink  a  mixture  containing  bromide  of  i:)otassium 
and  chloral.  He  did  try ;  as  his  trembling  hand  carried  it  to  his  lips, 
with  eyes  staring  and  muscles  of  his  face  working  spasmodically,  he 
did  get  some  drops  into  his  mouth,  remarking  with  great  satisfaction : 
"Yes!  yes!  I  did  swallow  some  of  it."  This  was  about  11  p.m.  He 
died  the  next  da}^  at  5  p.m.,  after  a  severe  convulsion,  of  which  he  had 
had  previously  quite  a  number.  The  rapidity  with  which  death  su- 
pervenes after  the  oncoming  of  nervous  symptoms  is  remarkable. 

The  two  foregoing  cases  and  the  following  case  were  experimen- 
tally demonstrated  to  have  had  rabies  by  inoculation  of  emulsion  of 
the  medulla  oblongata  subdurally  into  rabbits.  The  case  about  to  be 
related  was  attended  by  Dr.  William  E.  Magruder,  and  reported  by 
William  E.  Magruder,  Jr.,  Olney,  Md. 

Eesin  Perry,  aged  67  years,  was  attacked,  February  3d,  1894,  in 
the  public  road  by  a  small  dog,  which  appeared  to  be  rabid.  While 
actively  fighting  and  running  backwards.  Perry  fell  on  a  pile  of  stones 
and  continued  resistance  on  his  back  with  the  dog  over  him.  He 
found  a  slight  wound  over  his  left  eye,  and  at  the  time  thought  he 
had  received  it  in  his  fall  on  the  stones,  but  soon  his  eye  inflamed 
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and  remained  very  sore  for  several  days,  when  it  gave  no  further 
trouble. 

After  talking  with  some  friends  he  became  somewhat  scared,  and 
feared  that  he  had  been  inoculated  with  rabies.  On  April  11th,  the 
eye  again  bee  tuie  much  inflamed,  pains  radiating  from  it  over  the  side 
of  the  head  ■  ad  neck,  followed  by  pains  in  the  abdomen  and  limbs. 
He  complaii^ed  of  being  unable  to  sleep  and  of  inability  to  drink  water 
the  niglit  before,  although  suffering  from  excessive  thirst.  On  the 
13th  spasmodic  contraction  of  the  diaphragm  occurred,  and  the  idea 
of  swallowing  became  abhorrent.  On  the  14th  inabilit}'  to  swallow 
was  complained  of,  and  even  the  suggestion  of  drinking  gave  what  he 
expressed  "a  pain  in  the  stomach  and  takes  away  mj-  breath,"  and 
said  if  he  could  only  take  some  medicine  which  would  enable  him  to 
drink  he  would  get  well.  When  induced  to  attempt  to  drink,  he 
would  scream  and  run  across  the  room,  imploring  that  the  water  be 
taken  away  from  him  and  out  of  the  room,  returning  soon  to  the 
couch,  exhausted  and  out  of  breath.  The  same  phenomenon  was 
produced  when  the  door  blew  ox)en  and  when  the  physician  washed 
his  hands  in  the  room.  The  patient  frequently  expressed  surprise 
at  his  condition  and  wondered  at  the  cause,  laughing  at  jokes  and 
joking  between  the  paroxysms.  Pupils  contracted.  Hypodermic  in- 
jections of  morphine  and  atropine,  and  tablets  of  the  same  were  left 
with  directions  for  their  use  at  short  intervals.  On  the  morning  of 
April  loth  the  patient  seemed  more  quiet  than  before,  but  had  slej)t 
little  during  the  night,  having  numerous  paroxysms  followed  by 
rational  intervals.  Eespiration  was  labored,  pulso  110.  The  tem- 
perature was  taken  only  once,  when  it  was  normal,  and  this  was  the 
day  before  death.  There  was  no  excess  of  heat  at  any  time  percep- 
tible to  the  touch, 

I  administered  thirty  grains  of  chloral  by  the  rectum  and  fifteen 
drops  of  fluid  extract  of  gelsemium,  with  morphine,  gr.  ^,  and  atropine, 
gr.  ^h)  subcutaneously.  Ordered  twenty  grains  of  chloral  per  rectum 
every  two  hours  until  the  man  became  quiet,  but  after  the  fourth  dose 
the  nurse  could  not  administer  it,  as  characteristic  spasms  were  pro- 
duced. Chloroform  was  used,  but  discarded  for  the  same  reason,  as  it 
produced  characteristic  spasms  after  a  few  inhalations.  One  grain  of 
morphine  and  ^  grain  of  atropine  with  fifteen  drops  of  fluid  extract 
of  gelsemium  were  administered  hypodermically,  and  the  dose  was  re- 
peated every  two  hours  until  the  patient  became  thoroughly  narcot- 
ized, since  all  the  attendants  were  afraid  of  him  and  he  had  become 
unmanageable.  Until  near  the  last  of  the  attack  there  was  almost  con- 
stant spitting  of  viscid  sputa.  He  was  seen  at  four  o'clock  in  a  pro- 
found stupor,  pupils  slightly  dilated,  pulse  120,  respiration  deep  and 
slow,  face  occasionally  twitching,  and  extremities  cold,  with  muscles 
completely  relaxed.  He  took  no  food,  but  drank  a  little  water  on  the 
15th  and  IGth,  amid  spasms  and  screams.  He  remained  narcotized  un- 
til 4  A.M.  on  the  17th,  after  several  doses  of  the  anodyne  had  been  neg- 
lected, when  he  left  liis  bed  and  walked  across  the  room.  Injections  of 
anodyne  were  resumed  and  rejjeated  in  twenty  minutes  by  the  nurse, 
who  iiad  become  frightened,  and  were  continued  every  two  hours  until 
ten  o'clock,  when  they  were  discontinued.     Stupor  returned  after  four 
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o'clock,  and  lie  gave  no  further  trouble.  At  eleven  o'clock  the  pulse 
was  124  and  compressible;  respiration,  16  and  shallow.  At 4  p.m.  the 
pulse  was  stronger  and  stupor  less  profound,  but  the  mouth  was  dry. 
Anodynes  were  again  administered  and  repeated  when  indicated  until 
his  death  at  12  p.m.  on  the  17th.     There  was  no  general  spasm. 

A  section  of  his  medulla  oblongata  was  sent  to  Dr.  Keirle,  of  Bal- 
timore, who  trephined  and  injected  subduralh^  two  rabbits  on  April 
19th,  with  emulsion  of  this  medulla  oblongata  rubbed  up  in  bouillon ; 
both  rabbits  developed  rabies  on  May  3d,  and  both  died  May  6th. 

■  Gamaleia's  cases  of  x>aralytic  rabies  were  generally  the  result  of 
deep  and  multiple  bites.  The  onset  was  marked  by  strong  fever, 
general  malaise  and  aching,  headache,  and  vomiting,  as  in  all  acute 
infectious  diseases.  Such  an  onset  is  very  frequent  also  in  ordinary 
rabies.  At  a  certain  period  of  the  disease  there  is  a  high  degree  of 
fever;  as  the  disease  goes  on  there  is  an  occasional  morning  remis- 
sion and  evening  rise,  but  the  temperature  not  a  great  while  before 
death  may  rise  above  normal,  and  thus  persist  up  to  the  time  of  death, 
and  rise  somewhat  afterwards ;  or  at  the  time  of  death  the  tempera- 
ture may  be  almost  normal,  37.7''  C.  (99.9^  ¥.).  The  characteristic 
temperature  fall  which  occurs  in  the  rabbit  experimentally  inocu- 
lated subduralh',  and  which  with  very  rare  exceptions  continues  up 
to  death,  is  not  the  thermal  i^heliomenon  of  paralytic  rabies  in  the 
human  being  and  not  that  of  rabies  in  general  in  the  human  species, 
in  which,  though  a  fall  lielow  normal  ma^^  occur  during  the  course  of 
the  disease,  it  is  more  of  the  nature  of  remission,  for  the  tem- 
perature rises  again  and  registers  even  more  than  40°  G.  (104°  F.); 
a  progressive  elevation  to  this  degree  indicates  impending  death 
(M.  Schaffer).  Subsequent  to  this  advent  comes  a  train  of  localized 
pains,  generally  in  the  limbs  bitten,  and  girdle  pains  at  different 
heights  of  the  vertebral  column.  These  localized  premonitory  pains 
are  rare  in  the  lower  limbs.  Next  supervene  a  degree  of  numbness 
of  the  senses,  fibrillar  contractions,  ataxy,  paresis,  and  then  paralysis 
more  or  less  comjilete  of  the  muscles  first  implicated.  General  sen^ 
sibility  remains  intact,  or  if  it  disapi^ears  it  does  so  very  much  later. 
Then  the  paralysis  spreads,  preceded  or  accompanied  by  sharp  pain 
in  the  muscles  invaded ;  the  remaining  limbs,  the  trunk,  the  rectum, 
the  bladder,  the  face,  the  tongue,  the  eyes,  are  all  paralyzed.  So 
also,  sooner  or  later  and  more  or  less  completely,  the  respiratory 
centre,  the  implication  of  which  brings  about  a  marked  change  in  the 
inspiratory  j^hase  of  the  i)atient's  breathing;  and  as  a  coroUarj',  some 
difficulty  in  swallowing  liquids  (the  so-called  great  symptom  of 
hydrophobia,  or  horror  of  water,  being  a  result  much  more  of  the 
imagination  of  the  patient  and  of  the  medical  man  than  of  the  rabic 
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virus).  But  the  incoordination  and  spasm  of  the  muscles  of  degluti- 
tion and  respiration  in  rabies  are  not  imaginary ;  they  cause  a  fear- 
fully real  choking,  and  anything  that  suggestively  calls  into  action 
these  muscles  is  avoided  and  dreaded  by  the  patient.  When  well 
marked,  this  respiratory  lesion  is  the  cause  of  dyspnoeic  convulsions 
in  the  muscles  which  are  not  yet  paralyzed.  Then  there  is  frequently 
a  return  of  the  breathing  to  the  normal,  but  with  it  is  a  spread  of 
the  paralysis  to  the  heart  with  death  by  syncope.  This  form  of 
rabies  has  a  duration  of  seven  and  a  half  days  on  an  average. 

Pathology. 

The  gross  pathology  of  rabies  presents  nothing  of  specific  charac- 
ter, nothing  that  is  not  usually  present  in  death  from  infectious  dis- 
eases. In  man  and  the  dog  certain  gross  lesions  correspond,  such  as 
pial  hypersemia,  cerebral  and  pulmonary  oedema,  and  vascular  injec- 
tion of  the  upper  pavt  of  the  oesophagus  and  of  the  larynx  and  trachea; 
the  latter  is,  however,  often  not  well  marked,  and  is  not  the  cause  of 
the  altered  voice,  which  is  of  nervous  origin.  The  follicles  of  the 
tongue  and  i)harynx  are  not  infrequently  enlarged ;  but  according  to 
Yirchow,  this  is  quite  frequent  in  rabies  in  man.  The  pharyngeal 
follicles  and  lymphatic  glands  in  the  neighborhood  of  the  jaw  are 
swollen.  The  pharynx  and  epiglottis  are  usually  of  a  deep  red  color, 
but  are  often  also  quite  normal.  The  lungs  are  studded  with  points 
of  atelectasis  and  hemorrhagic  infarction,  together  with  sanguineous 
effusions  beneath  the  pleura.  In  the  dog  there  are  areas  of  lobular 
pneumonia  due  to  foreign  matter  inhaled,  Klebs  found  intense  red- 
ness of  the  ulnar,  axillary,  jugular,  and  inguinal  glands,  the  tonsils, 
and  lingual  glands.  Peyer's  glands,  as  a  result  of  swelling  and  red- 
ness of  the  outer  follicles,  presented  a  peculiar  wall-like  appearance. 
Upon  microscoi^ic  examination  there  was  found  in  all  the  swollen  por- 
tion of  the  lymphatic,  and  particularly  in  the  submaxillary  gland,  a 
deposit  of  finely  granular,  highly  refractive  corpuscles,  of  faint  brown- 
ish color,  closely  packed  together  in  clusters,  at  some  points  in  the 
form  of  long  rows,  in  others  branching  out  so  as  to  form  large  star- 
shaped  figures,  following  in  general  the  course  of  the  blood-vessels. 
These  corpuscles,  according  to  Klebs,  may  prove  to  be  the  vehicles 
for  the  transfer  of  the  specific  infecting  material.  This  is  an  unsus- 
tained  inference ;  for  these  bodies  are  probably  the  result  of  granular 
degeneration  and  sul)sequeiit  change.  The  hyj^erplasia,  granular  de- 
generation, and  eccliymoses  are  present  in  lymph  structures  in  rabies, 
but  they  are  also  present  in  other  infectious  diseases,  as  has  been  before 
noted  ill  the  case  of  septicaemia  in  tlie  dog.     In  discussing  pathology 
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it  is  necessary  sharply  to  differentiate  matters  of  fact  and  matters  of 
inference.  The  former,  making  some  allowance  for  imagination  and 
bias,  are  correct — so  far  as  they  go ;  but  the  latter  can  never  be  ac- 
cepted at  any  time,  except  upon  a  basis  of  thorough  experimental 
demonstration.  These  remarks  have  an  application  in  the  kidney  in 
rabies,  especially  in  that  of  the  dog,  in  which  the  kidneys  are  livid 
and  of  a  dark  grayish -blue  color.  The  inner  zone  of  the  cortical 
substance  is  usually  marked  by  turbid  yellow  stripes,  the  result  of 
fatty  degeneration — a  normal  condition  in  the  dog's  kidney.  The 
epithelium  in  the  convoluted  tubules  is  opaque  and  undergoing 
molecular  degeneration.  There  is  also  albumin  in  the  urine.  From 
these  ai)pearances  Eeednew  inferred  that  the  pathological  phenomena 
in  rabies  were  the  results  of  uraemia.  The  dark-blue  cyanotic  renal 
color  is  common  in  poisoning  by  alcohol  and  opium.  In  the  human 
being  the  kidneys  are  hyper?emic,  and  the  cortex  is  swollen,  slightly 
opaque,  and  cyanotic.     The  bladder  is  usually  empty. 

Boulanger  sums  up  the  appearances  as  follows:  Blood  dark; 
oedema  of  brain ;  more  or  less  pronounced  catarrhal  alterations  of  the 
mucous  membranes,  especially  of  the  respiratory  and  digestive  canals, 
conjoined  often  with  hj^persemia  and  ecchymoses,  hypersemia  and  cya- 
notic discoloration  of  the  parenchymatous  organs ;  in  dogs  absence  of 
food  and  presence  of  indigestible  foreign  substances  in  the  stomach 
and  intestines,  together  with  emaciation.  In  herbivorous  animals 
there  is  absence  of  all  characteristic  changes.  In  cattle  the  morbid 
apjjearances  are  often  similar  to  those  of  cattle  plague. 

Suzor  gives  the  following  post-mortem  appearances  in  rabies  in  tho 
do€j :  Dark-blue  and  almost  black  color  of  the  tongue  and  of  the  whole 
mucous  membrane  of  the  mouth.  In  the  stomach  some  discoloration 
of  the  lining  membrane ;  black  liquid  like  coffee  dregs  and  heteroge- 
neous materials,  not  usually  swallowed  by  healthy  dogs,  constitute  the 
contents  of  the  stomach.  Some  claim  that  these  foreign  substances  are 
present  in  every  case  of  rabies ;  another  authority  says  in  fifty  per  cent, 
of  the  cases.  Congestion  of  the  lungs  and  of  the  central  nervous  sj^stem 
and  extreme  retraction  of  the  bladder  are  frequent,  but  by  no  means 
constantly  present  or  characteristic.  The  hard  palate  of  the  dog's 
mouth  is  ver}^  often  pigmented  and  this  must  therefore  not  be  re- 
garded as  significant. 

The  foregoing  description  has  a  practical  outcome  in  enabling  one 
to  answer  the  question.  Is  this  dog  mad?  The  dog  in  question  has 
bitten  other  dogs  and  human  beings ;  shall  the  former  be  destroyed, 
and  what  shall  the  latter  do  to  be  saved  ?  You  cannot  wait  fifteen  or 
twenty  days  until  the  result  of  trephining  or  other  method  of  animal 
inoculation  matures.     If  there  be  foreign  matter  in  the  stomach ;  if  the 
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lymphatic  glands  show  eccliymoses;  if  the  medulla  oblongata,  hard- 
ened in  alcohol  and  stained  with  aniline  red  or  other  stain,  exhibit 
the  knots  of  hyaline  degeneration  about  the  vessels  and  in  the  cells 
regarded  by  Babes  as  characteristic — if  all  these  appearances  are 
present,  there  can  be  no  reasonable  doubt;  if  any  one  of  them  be  pres- 
ent, or  if  the  suspected  dog  or  other  animal  has  escaped,  treatment 
should  be  advised.  Should  the  experiment  demonstrate  that  the  dog 
was  not  mad,  it  is  a  mistake  barren  of  consequences ;  on  the  other 
hand,  if  the  dog  be  proven  to  have  been  mad  and  those  bitten  be 
advised  against  treatment,  it  is  a  mistake  that  may  be  followed  by  a 
train  of  calamity. 

Post-mortem  examination  in  man  reveals  the  following  lesions: 
Cerebral  oedema,  pial  hypersemia,  redness  of  the  membranes  of  the 
medulla  oblongata  and  cord,  sometimes  decided  softening  of  brain, 
medulla,  and  cord.  The  lungs  are  red,  congested,  here  and  there  the 
seat  of  small  hemorrhages,  filled  with  frothy  mucus  formed  at  the  time 
of  death.  There  is  interstitial  and  subpleural  emphysema.  These 
pulmonary  lesions,  like  the  liquid  black  state  of  the  blood,  seem  to  be 
the  result  of  the  terminal  asphyxia  (Suzor) .  Hemorrhages  into  the 
muscular  tissue  of  the  heart,  parenchymatous  nephritis,  congestion 
and  swelling  of  the  lymphatic  glands,  with  the  terminal  leucocythaj- 
mia,  softness  of  the  spleen  and  liver,  with  fatty  degeneration  of  the 
latter — all  these  are  the  well-known  lesions  of  infectious  intoxication. 

The  following  are  the  lesions  found  post-mortem  in  the  case  of  the 
lad  Eobert  Henry,  previously  reported  on  page  546 : 

Head — free  bleeding  on  incision  of  scalp,  also  from  the  vessels  on 
removing  calvarium.  Veins  of  pia  and  sinuses  much  engorged,  cere- 
bral oedema,  hypersemia  and  extravasation  of  capillaries  of  medulla 
oblongata  and  cervical  cord.  Pial  vessels,  veins,  and  capillaries  very 
hypersemic;  here  and  there  extravasations.  Cortex  on  section  darker 
than  normal ;  vascular  puncta  marked. 

Body:  Subcutaneous  fat  absent.  Pericardium  contains  10  c.c.  of 
a  pale  straw-colored  fluid.  Heart  firmly  contracted  (rigor  mortis?) 
and  almost  empty.  Two  drachms  of  blood  in  right  auricle.  Small 
amount  of  dark,  partly  clotted  blood  in  left  ventricle.  Very  little 
in  right  ventricle;  dark -red  clot  in  pulmonary  artery.  Lungs — 
marked  hypostatic  congestion;  on  section  ooze  bloody  fluid  freely, 
intense  venous  hyperemia.  Stomach — dark-colored  fluid.  Liver — 
limited  yellow  area  (fatty  degeneration),  common  appearance  in 
septica-mia.  Gall-bladder  full.  Kidneys  hypersemic.  Pancreas 
a^jpareiitly  normal.  Spleen  dark-red,  moderately  firm.  (Esophagus 
normal.  Larynx  and  trachea  normal,  except  that  the  latter  is  too 
pale,  indicating  perhaps  intense  hypersemia   during  life.     Bladder 
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empty.     (Tlie  boy  died  at  5  p.m.  ;  at  this  time,  7  :  30  p.m.,  it  is  noticed 
that  rigor  mortis  is  beginning.) 

Conrad  Eppers,  aged  fifteen  years.  The  clinical  history  is  related 
on  page  545.     Post-mortem  examination  twelve  hours   after  death. 

Free  bleeding  from  the  meningeal  vessels ;  extravasations  along 
the  longitudinal  sinus ;  also  free  bleeding  from  the  pial  vessels,  which 
are  very  hyijercemic.  Cerebellar  cortex,  on  section,  dark ;  cerebellum 
softened.  Veins  in  vertebral  canal  very  hypersemic.  Lungs  oede- 
matous,  pit  Qn  pressure,  ooze  freely  bloody  fluid.  Heart  —one  ounce 
of  fluid  in  pericardial  sac ;  coronary  arteries  full  of  blood.  Dark  fluid 
blood  in  right  auricle;  very  little  in  right  ventricle;  left  ventricle 
empty.  Spleen — 6  X  2:V  X  li  inches.  Liver  apparently  normal. 
Kidneys  very  hypersemic.  Pancreas  hypergemic.  Larynx  contains 
frothy  fluid;  oedema  over  arytenoid  cartilages. 

The  foregoing  post-mortem  examinations  exhibit  nothing  specifi- 
cally indicative. 

Mia^oscopy  of  the  Nervous  System.  — For  the  following  microscopi- 
cal examination  of  the  nervous  s^'stem  and  other  tissues  of  the  dog  and 
of  the  boy  Henry,  the  writer  is  indebted  to  Dr.  Standish  McCleary, 
associate  professor  of  phj'siology  at  the  College  of  Phj^sicians  and  Sur- 
geons, Baltimore.  In  the  gray  matter  of  the  cervical  cord  of  the  dog 
there  are  h5q:)er8emia  and  extravasation ;  also  escape  of  polynuclear 
leucocytes  into  the  perivascular  lymphatics.  Granular  degeneration 
of  ganglion  cells.  In  the  nerve  fibres  the  medullary  sheath  of  Schwann 
is  swollen  and  hj-aline  through  the  entire  section.  In  the  kidney  blood 
is  extravasated  into  and  between  the  tubes ;  also  from  the  glomeruli. 
The  cells  of  the  uriniferous  tubes  are  very  much  enlarged  and  finely 
granular  (cloudy  swelling).  The  intertubular  vessels  are  hyaline, 
and  small  round  cells  are  proliferated  in  the  connective  tissue  here 
and  there.  The  lymph  glands  exhibit  abundant  blood  extravasation; 
those  in  the  axilla  have  the  leucocj'tes  i)igmented  occasionally.  The 
ganglion  cells  of  the  medulla  oblongata  are  swollen,  their  nuclei  are 
granular,  and  the  adjacent  protoplasm  is  hyaline;  hypersemia  and 
minute  extravasations  in  the  gray  matter  (dorsal  accessory  nucleus, 
olivary  body).  Some  condition  of  hypersemia  and  extravasation  in 
the  white  matter  (formatio  reticularis) .  The  vessels  are  hyaline,  and 
there  is  extravasation  of  polynuclear  leucocytes. 

Suzor  says  that  on  post-mortem  examination  the  lesions  of  main 
interest  are  found  to  lie  in  the  central  nervous  system.  The  nerve 
cells  are  cloudy  and  granular ;  there  is  general  congestion  of  the  nerve 
centres,  the  blood-vessels  being  dilated  and  ruptured  here  and  there, 
giving  rise  to  small  hemorrhages ;  miliary  abscesses  throughout  the 
substance  of  the  medulla  oblongata,  more  sparsely  in  that  of  the  brain 
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and  cord ;  foci  of  finely  granular  matter  infiltrating  tlie  normal  ner- 
vous element,  tlie  perivascular  lympli  spaces,  and  the  walls  of  the 
blood-vessels,  which  are  compressed  and  assume  a  moniliform  or 
beaded  aspect;  hyaline  thrombi  or  blood  clots  form  in  the  interior  at 
the  level  of  these  compressed  i)oints,  the  whole  giving  the  appearance 
of  a  nodule  or  small  tubercle,  in  the  interior  of  which  Klebs  thought 
he  had  discovered  the  specific  micrococcus.  There  is  frequently 
softening  around  the  central  spinal  canal.  Eoss,  of  Manchester,  finds 
that  the  lesions  here  are  most  marked,  but  the  anterior  and  posterior 
horns  and  the  gray  matter  throughout  are  largely  implicated  also; 
mainly  so  perhaps.  He  thinks  there  is  similarity  between  the  lesions 
of  tetanus  and  rabies.  In  the  former  they  are  chiefly  spinal ;  in  the 
latter  cerebral  in  their  main  localizations.  This  observation  is  per- 
haps not  sustained.  The  ganglia  of  the  sympathetic  sj^stem  and  of 
the  nerve  roots  show  the  same  lesions  as  the  brain  and  cord.  The 
nerves,  and  in  particular  those  of  the  bitten  parts,  those  rising  from 
the  medulla — the  vagi,  the  glosso^Dharyngeal,  the  hypoglossal,  the 
spinal  accessory,  and  the  phrenic — have  been  found  red,  hypersemic, 
swollen,  and  the  seat  of  minute  foci  of  hemorrhage ;  the  myelin  is 
difiluent,  fragmented,  and  in  many  nerve  fibres  the  axis  cylinder  has 
altogether  disappeared. 

William  H.  Welch,  of  the  Johns  Hopkins  University,  says  that 
serial  microscopical  sections  of  the  medulla  oblongata  and  pons  from 
the  second  cervical  nerve  upwards  exhibit  small  hemorrhages  and 
accumulations  of  small  round  cells  in  large  numbers,  both  in  the  peri- 
vascular lymph  spaces  and  in  scattered  foci  in  the  neuroglia  between 
the  nerve  elements;  hyaline  thrombi  and  leucocytes  in  the  small 
blood-vessels.  These  lesions  are  microscopical,  and  their  extent  and 
distribution  can  be  determined  only  by  the  examination  of  a  large 
number  of  sections  from  different  parts.  The  lesions  are  espe- 
cially well  marked  in  and  near  the  nuclei  of  origin  of  the  spinal 
accessory,  pneumogastric,  and  glossopharyngeal  nerves,  and  in  the 
motor  nucleus  of  the  trigeminus.  Cases  have  been  reported  in  which 
even  more  extensive  lesions  than  these  have  been  found,  their  inten- 
sity dex^ending  apparently  in  large  measure  upon  the  duration  of  the 
disease.  While  it  cannot  be  claimed  that  these  lesions  are  i)eculiar 
to  hydrophobia,  or  by  themselves  suffice  for  its  diagnosis,  it  is  incor.- 
rect  to  sux)pose  that  hydrophobia  is  a  disease  without  demonstrable 
anatomical  lesions  which  bear  a  manifest  relation  to  the  symptoms  of 
the  affection. 

Victor  Babes,"  treating  of  tlie  histological  lesions  of  rallies,  notes 
the  hyaline  degeneration  of  the  vessels  and  the  ])i'eseL!ce  of  miliary 
nodules  around  the  vessels  and  cells — "  la  ])r(jHence  des  lesions  decrites 
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et  surtout  des  nodules  pericellulaires  parle  en  faveur  de  la  rage  de 
I'animal  suspect."  He  also  refers  to  inflammatory  lesions,  especially 
of  the  vascular  tunics.  Some  of  these  lesions  are  visible  to  the  naked 
eye,  but  usually  they  are  not. 

Dr.  Henry  J.  Berkley-,  of  the  Medical  School  of  the  Johns  Hop- 
kins University,  replied  to  my  request  for  information  regarding  the 
lesions  of  rabies  in  the  rabbit's  brain  as  follows :  "  The  lesions  in  the 
four  hydrophobia  rabbits  I  have  studied  are  entirely  similar  to  those 
resulting  from  other  irritant  poisons,  but  resemble  more  the  altera- 
tions in  chronic  serum  j)oisoning  than  anything  else  I  have  studied — 
namely,  a  peculiar  swelling  of  the  dendrites  of  the  nerve  cells,  with 
loss  of  the  gemmulse.  and  eveutuallj^  atrophic  changes  in  the  corpus 
of  the  cell."  Berkley"  quotes  Golgi  as  follows:  "In  both  cell  body 
and  dendrites  there  are  evidences  of  decided  alterations,  in  the  form 
of  circumscript  or  diffuse  swelling,  atrophic  changes  with  loss  of  sub- 
stance, a  process  of  progressive  atrophj'  which  proceeds  aj^parently 
from  the  cellular  body  to  the  finest  extension  of  the  protoplasmic 
branches.  The  processes  are  involved  to  their  extreme  periphery. 
The  cells  lose  their  homogeneousness,  have  a  granular  appearance,  and 
show  diffuse  swellings  which  give  them  a  varicose  appearance.  There 
is  also  an  involvement  of  the  axis  cylinder  in  the  form  of  a  beaded 
swelling  of  the  fibre.  A  peculiarity  of  the  process  is  that  the  abnor- 
mal alterations  of  the  elements  are  not  diffused  throughout  every  por- 
tion of  the  central  nervous  system,  but  the}'  are  focally  distributed ; 
thus  one  sees  zones  with  altered  cells  and  others  without  alteration  of 
the  nerve  elements." 

"Golgi,"  Berkle}^  remarks,  "is  evidently  inclined  to  think  that 
the  alterations  above  described  are  pathognomonic  of  rabies  and  that 
they  are  due  to  an  inflammatory  process,  and  gives  this  the  name 
encephalomyelitis  parenchymatosa."  There  is,  however,  no  inflam- 
matory process  set  forth  in  the  foregoing  quotation  from  Golgi. 

As  regards  the  vascular  system,  Berkley  says :  "  I  have  failed  to 
discover  in  the  cortex  of  the  rabbits  any  evidence  of  coarse  lesion  of 
the  vessels  in  the  form  of  extensive  hyijersemias,  plastic  exudates, 
and  extensive  emigration  of  corpuscular  elements  into  the  perivascu- 
lar sheaths,  nor  could  a  single  extravasation  of  the  red  corpuscles  be 
found  as  described  by  Popoff"  and  others  in  the  human  subject. 
None  of  the  cortical  vessels  of  the  rabbits'  brains  showed  more  than 
a  moderate  filling  of  the  capillaries,  and  but  a  trifling  emigration  of 
the  poly  nuclear  elements,  and  no  extravasation  of  plastic  exudate  of 
any  description.  The  perivascular  spaces  are  only  moderately  wide, 
contain  a  comparatively  small  amount  of  finely  granular  debris,  no 
hsematoidin  crystals,  or  indeed  anything  beyond  a  few  lymphoid  cor- 
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puscles.  The  latter  elements  are  but  sparingly  fii'esent  in  the  blood 
within  the  walls  of  the  canals.  The  sheaths  of  the  vessels  are  not 
greatly  altered,  the  endothelial  nuclei  are  not  swollen,  some  of  the  nu- 
clei of  the  muscularis  show  a  tendency  to  absorb  less  of  the  aniline  stain 
than  usual  and  show  vacuoles,  but  the  muscular  fibres  are  not  swollen 
or  hyaline,  and,  altogether,  the  evidence  of  a  degenerative  process 
taking  place  in  the  walls  of  the  nutrient  vessels  is  inconsiderable. 

"  We  have,  therefore,  in  the  jjresent  cases  only  the  indications  of 
a  mild  infection,  of  sufficient  intensity,  it  is  true,  to  cause  death  after 
the  lapse  of  a  considerable  number  of  days,  but  insufficient  to  produce 
any  considerable  morbid  change  of  the  vascular  walls,  together  with  a 
degree  of  leucocytosis  such  as  is  often  found  when  the  soluble  poison 
of  bacterial  source  acts  with  a  considerable  degree  of  energy  upon  the 
blood-forming  organs. 

"  These  conditions  are  therefore  most  favorable  to  enable  one  to 
ascertain  the  effect  of  the  subtle  poison  from  the  rabies  bacterium 
upon  the  nerve  elements.  Golgi's  cases,  in  which  he  found  karyomy- 
tosis  of  the  nuclei  of  the  vascular  muscles,  must  have  been  of  greater 
severity,  and  the  damage  to  the  nutrient  supply  has  borne  its  part  in 
the  production  of  the  nerve-cell  changes,  which  we  are  now  able  to 
exclude  to  a  certain  degree. 

"  I  can  see  no  signs  in  any  of  the  preparations  of  anything  ap- 
proaching an  inflammatory  x)rocess  taking  place  in  the  cerebral  tis- 
sues, only  the  indications  of  a  purely  degenerative  reaction  from  the 
effect  of  a  toxic  substance  produced  by  the  bacterium  of  hydrophobia, 
essentially  causing  the  same  pathological  changes  as  those  induced 
by  other  soluble  poisons  when  present  in  the  circulation  in  sufficient 
quantity  to  disturb  nutrition." 

It  must  be  borne  in  mind  that  Dr.  Berkley  is  writing  of  the  cere- 
bral cells  and  cortex  in  rabies  in  the  rabbit ;  if  this  rabbit  was  ob- 
tained from  me  the  virus  was  probably  fixed.  It  is  necessary  also 
to  remember  that  the  bacterium  referred  to  is  a  supposititious  one. 
That  the  rabic  virus,  be  it  what  it  may,  is  phlogistic  is  by  no  means 
certain.  The  ax)pearances,  conspicuous  as  they  are,  macroscopi- 
cally  or  microscopically,  are  susceptible  of  explanation  indepen- 
dent of  inflammation.  Toxineurosis,  if  the  word  may  be  applied 
to  the  organic  changes  produced  by  a  poison  in  the  nervous  system, 
can  independently  and  directly  produce  coagulative  necroses.  Infec- 
tious intoxication  is  not  necessarily  inflammatory  or  in  this  way 
toxaemic.  So  far  as  rabic  intoxication  is  in  question,  the  blood 
stream  is  only  very  transiently  a  carrier  of  it;  only  exceptionally  and 
by  inoculation  of  large  quantities  can  rabies  be  produced  by  the 
blood.     The  virus  of  rabies  can  kill  the  protoplasm  of  cells  and"  the 
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vessel  wall.  Whether  the  latter  is  killed  from  within  or  from  the  tis- 
sue and  lymph  stream  without,  is  a  question,  but  the  results  of  ex- 
periment do  not  favor  the  former  route.  The  hyi)othetical  bacterium 
and  its  toxin  are  repelled  bj  the  blood.  How  does  the  blood  deal  with 
rabic  virus  when  injected  into  the  blood-vessel?  This  point  may  be 
approached  digressively  by  a  passage  from  Suzor :  "  M.  Bouley  re- 
marked to  Pasteur,  '  Perhaps  there  is  no  such  thing  as  a  microbe  of 
rabies.'  'All  I  can  say,'  replied  Pasteur,  '  is  this,  that  if  3' ou  were  to 
bring  me  two  brains,  the  one  rabid  and  the  other  healthy,  I  could  say 
from  a  microscopic  examination  of  the  two  medullas,  this  one  is  rabid, 
that  is  not.  Both  show  an  immense  number  of  molecular  granules,  but 
those  in  the  rabid  medulla  are  finer,  more  numerous,  suggesting  the 
idea  of  a  microorganism  of  extreme  tenacity',  in  shape  neither  a  bacil- 
lus nor  a  diplococcus ;  they  are  like  simple  dots. '  One  method  alone 
hitherto  has  allowed  us  to  isolate  these  granules  from  all  the  other 
elements  of  the  nervous  matter.  It  consists  in  injecting  the  pure 
virus  taken  from  the  medulla  of  an  animal  which  had  died  from 
hydrophobia  into  the  veins  of  a  rabid  animal  just  at  the  time  when 
asphyxia  is  coming  on.  In  a  very  few  hours  the  blood  of  the  ani- 
mal is  found  to  contain  exclusively^  the  infinitely  small  granules  we 
are  speaking  of,  the  normal  elements  of  the  nervous  matter  having 
either  been  stojjped  in  the  capillaries  or  having,  more  probably, 
been  digested  in  the  blood.  It  has  also  become  easy  under  these  new 
conditions  to  stain  them  with  the  aniline  dyes." 

With  regard  to  the  blood  of  rabid  animals  we  have  in  one  instance 
been  able  to  give  hydi'ojjhobia  to  a  dog  by  means  of  the  blood  of  a 
rabbit  which  had  died  of  that  disease.  The  granules  in  the  blood 
described  by  Pasteur  are  not  organisms,  they  may  be  the  means  by 
which  the  blood  deals  with  organisms,  the  granules  of  certain  leu- 
cocytes which  destroj^  them  and  prepare  them  for  removal  by  certaiu 
other  leucocytes,  or  they  may  be  the  granular  remains  of  leucocytes 
destroyed  by  the  organisms  or  their  toxic  products.  These  may  be 
the  granules  described  by  H.  F.  Miiller. 

Blood  op  Eaebit  in  Eabies. 

The  following  is  the  report  of  an  examination  of  the  blood  of  a 
rabid  rabbit  kindly  prej)ared  for  this  article  by  Dr.  Standish  Mc- 
Cleary :  "  To  ascertain  what  changes  if  any  were  produced  by  the 
laboratory  (fixed)  virus  upon  rabbits'  blood,  counts  were  made  from 
healthy  animals  (rabbits)  and  from  rabbits  in  the  last  stages  of  rabies. 
Differential  counts  were  made  from  specimens  stained  by  Ehrlich's 
triple  stain  and  also  by  hsematoxylin  and  eosin.  The  results  could 
hardly  be  otherwise  designated  than  negative.     The  number  of  red 
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cells  per  cubic  millimetre  in  the  healthy  rabbit  was  found  to  be 
about  6,000,000,  while  the  total  number  of  leucocytes  amounted  to 
7,500.  The  blood  of  rabbits  in  the  last  stages  of  rabies  showed  the 
erythrocytes  reduced  to  5,400,000,  and  the  leucocytes  to  7,200  per 
cubic  millimetre.  The  percentage  of  hgemoglobin  was  proportionately 
diminished.  This  oligocy  thasmia  was  to  be  exi)ected  on  account  of  the 
anorexia  and  general  malnutrition  concomitant  with  the  disease.  The 
absence  of  even  the  slightest  leucocytosis  is  to  be  noted  as  indicating 
that  there  is  not  a  meningitis  or  any  suppurative  ]processes  in  the  nerve 
centres." 

Contrast  this  condition  of  the  blood  with  that  which  occurs  in  the 
toxasmia  of  rabbit  septicgemia.  The  following  is  an  account  of  the 
condition  of  the  blood  in  the  experiment  in  which  the  bacillus  of 
rabbit  septicsemia  was  derived  from  the  medulla  oblongata  of  a  sui> 
posed  rabid  dog  (see  page  505).  Special  attention  must  be  directed 
to  the  dyspnoea  which  is  hasmic,  not  i3ulmonary.  The  lungs  are 
pallid  and  bloodless,  or,  more  correctly  stated,  the  blood  is  not 
red  blood,  the  red  blood  corpuscles  are  not  red ;  even  when  closely 
agminated  their  color  is  only  a  faint  yellow  and  the  single  cor])Uscle 
has  no  color  at  all.  Morphologically  the  red  corpuscles  are  dis- 
torted, fail  to  maintain  their  sphericity,  and  may,  like  a  globule 
of  mercury,  drag  a  tail;  in  addition  to  this  poikilocytosis  there  is  a 
pseudo-nucleation  caused  by  a  circumscribed  absence  of  protoplasm 
(haemoglobin).  This  excessive  liability  to  vacuolation  of  the  cor- 
puscles is  general  and  takes  place  in  different  parts  of  the  area  of  the 
cell.  Sometimes  the  cell  is  emptied  of  its  contents,  the  perii3her3' 
alone  as  a  mere  ring  remaining ;  sometimes,  as  just  noted,  a  zone  be- 
tween the  circumference  and  the  centre  is  vacuolated,  leaving  the 
centre  as  a  seeming  nucleus;  the  term  excessive  liability  has  been 
iTsed  advisedly,  because  all  vacuolation  occurs  as  a  post-mortem 
change,  and  as  a  result  of  reagents,  specially  acid  stains  (dyes) ;  but 
this  disintegration  described,  this  granular  necrosis,  this  proneness  of 
X>rotoplasm  to  drop  out  is  an  intra-vitam  result  of  this  organism,  a 
pernicious  anaemia. 

Diagnosis. 

The  complete  picture  of  furious  rabies  in  the  dog  is  not  difficult  of 
recognition,  but  unusual  forms  and  paralytic  rabies  may  escape  the 
detection  of  the  most  careful  and  experienced  veterinarian,  who  for 
its  solution  is  compelled  to  resort  to  experimental  demonstration. 

In  general,  in  man,  continuous  observation  and  a  good  clinical 
liistory  obviate  error.  It  is  difficult  to  confound  rabies,  as  it  occurs 
usually  in  the   human   subject,   with   any   other   disease.     A  most 
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distinguished  clinician  has  remarked :  "  Other  diseases  may  be  con- 
founded with  true  croup,  but  when  you  see  your  first  case  of  true 
croup,  you  do  not  confound  it  with  any  other  disease."  This  remark 
is  entirely  applicable  to  rabies,  as  it  generally  presents  itself.  Cer- 
tain forms  of  rabies,  if  observed  disconnectedly,  may  be  mistaken. 
Maniacal  rabies,  observed  only  in  the  maniacal  period,  may  resemble 
ordinary  mania  if  the  previous  history  be  disregarded.  Hysteria 
lacks  the  reflex  excitability  of  rabies.  The  symptom  of  black  vomit 
is  a  late  sign  indeed,  but  it  may  suffice  to  distinguish  rabies  paralytica 
from  Landry's  i)aralysis.  The  usual  form  of  acute  tetanus  cannot  be 
confounded  with  rabies,  the  former  supervenes  within  ten  days  of  the 
reception  of  the  wound;  the  sardonic  grin  is  absent  in  rabies.  Sub- 
acute tetanus  with  long  incubation  often  terminates  in  recovery,  and 
its  persistent  muscular  rigidity  is  unlike  rabies.  Cerebral  tetanus, 
caused  by  wounds  in  the  vicinity  of  tlie  cerebral  nerves,  in  which  spasm 
of  the  muscles  of  the  jaw  and  throat  takes  i^lace,  has  a  shorter  period 
of  incubation;  persistent  spasm  of  the  jaw  muscle  (lockjaw)  is  not  a 
symptom  of  rabies.  The  temperature  is  sometimes  relied  upon  to  dis- 
tinguish tetanus  from  rabies.  A  decided  rise  of  temperature  in  the 
former  is  supposed  not  to  take  place  in  the  latter,  but  rabies  in  man 
does  have  a  decided  rise  of  temperature  which  may  portend  death,  as 
has  been  adverted  to,  and  the  temperature  may  rise  in  the  rectum  after 
death  to  42°  C.  (107.6°  F.).  The  temperature  in  human  rabies  "  rises 
as  death  approaches,  in  uraemia  it  falls  below  normal." 

Treatment. 

That  death  must  always  result  in  order  to  prove  the  diagnosis  of 
rabies  in  man  is  perhaps  an  erroneous  assertion,  but  no  fully  demon- 
strated case  of  recovery  is  on  record ;  of  course  the  demonstration  of 
the  recovery  is  contingent  upon  the  demonstration  of  the  disease, 
which  in  case  of  recovery  is  very  difficult.  Allbutt  quotes  a  case  from 
Lebell  and  Venesco  in  a  child  six  years  old  in  whom  the  disease  in  a 
severe  form  supervened  during  treatment,  which  was  interrui)ted  and 
resumed  on  the  abatement  of  the  disease.  In  the  treatment,  in  ad- 
dition to  the  Pasteur  series,  fixed  virus  heated  to  80°  C.  (176°  F.)  in 
emulsion  was  used  in  quantity  of  87  gm.  At  this  temperature,  and 
much  below,  all  virulence  is  destroyed.  In  the  case  of  an  adult  male 
undergoing  treatment  at  the  Institut  Pasteur  paralysis  supervened  and 
became  general,  notwithstanding  which  the  treatment  was  continued 
without  interruption  and  the  patient  recovered.  Another  case  of  like 
character  has  occurred.  These  are  all  the  cases  of  this  nature  in  over 
19,000  cases  treated  during  twelve  years,  from  1886  to  1897  inclusive. 
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To  the  idea  that  this  paralysis  was  a  result  of  the  treatment  was  op- 
posed the  small  number  of  cases  in  which  it  occurred.  Neurasthenia 
(hysteria)  was  suggested,  also  the  action  of  some  toxin  other  than  that 
of  rabies.  Again,  it  was  suggested  that  the  paralysis  was  paralytic 
rabies  caused  by  the  bite  and  not  by  the  treatment,  which  latter  be- 
ing administered  without  intermission  cured  the  disease. 

Suzor  quotes  from  Gamalei'a  the  assertion  that  the  virus  can  only 
spread  from  the  periphery  or  external  surface  to  the  centre  by  the 
nerves.  The  physician  ought  to  cease  aiding  the  action  of  the  virus 
by  morphine ;  he  ought  to  help  the  nervous  system.  Artificial  respira- 
tion and  strychnine  are  advised.  Kabies  is  not  so  cominon  in  man  as 
in  the  dog  and  the  symptoms  are  not  so  severe.  In  the  dog  cases  of 
undoubted  recover}'  are  on  record,  but  the  diagnosis  in  all  cases  must 
be  a  matter  of  doubt  until  proven  by  inoculative  experiments. 

Chloral  and  curare  fail  to  cure ;  chloroform,  or  hydrobromate  of 
hyoscine  maj"  be  used  iDalliatively.  An  intelligent  citizen  wrote  me: 
"  Do  not  let  the  boys  one  after  another  die  of  rabies ;  give  them  the 
brains  of  rabid  rabbits  to  eat."  In  such  an  emergency  de  gustihus 
non  dispiitandum  est.  In  the  light  of  modern  therapeutics  this  sug- 
gestion in  the  abstract  is  not  so  absurd  as  it  seems  on  first  thought. 

Preventive  Treatment. 

The  death-rate  in  cases  that  have  been  cauterized  is  thirty  per 
cent. ,  in  those  uncauterized  it  is  eighty  per  cent.  Efiicient  cauteriza- 
tion is  by  the  hot  iron,  thermocautery,  sulphuric,  nitric,  or  carbolic 
acid,  chloride  of  antimony,  or  acid  nitrate  of  mercury,  applied  in  less 
than  one  hour  after  the  bite.  Sometimes  it  is  necessary  to  open  up 
wounds  by  incision,  or  even  to  resort  to  amputation.  Otherwise  the 
wounds  are  treated  as  are  other  infectious.  Sucking  the  wound,  dry- 
cupping,  and  ligation  of  the  limb  above  the  wound  may  under  some 
circumstances  be  useful  preliminaries.  But  the  physician  must  exer- 
cise judgment.  The  wounds  may  be  so  numerous,  so  lacerated,  so 
sinuous,  that  it  is  impossible  to  cover  the  whole  surface  with  the  actual 
or  potential  cautery.  Careful  washing  and  syringing  with  antiseptic 
solution  and  the  application  of  water  as  hot  as  can  be  borne  (130° 
F.)  are  x)ainful  but  can  be  endured.  This  application  of  hot  water  can 
usefully  be  made  a  part  of  the  daily  toilet  for  several  months,  say 
three  months.  Hot  bathing,  dry  or  moist  air,  persisted  in  throughout 
the  incubative  period,  are  useful  adjuvants.  Experiments  seem  to 
show  that  enfeebling  excesses,  especially  alcoholic,  increase  the  risk ; 
the  latter,  some  experiments  seem  to  indicate,  interferes  with  the 
measures  for  immunization. 
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What  classes  of  bite  shall  be  subjected  to  the  immunization  treat- 
ment? All  in  which  the  skin,  the  epidermis,  has  been  abraded  or 
scratched  off  by  the  teeth  of  the  animal.  Cases  in  which  the  skin 
has  been  merely  bruised  through  untorn  clothing  may  be  exempt. 
Whenever  and  however  the  saliva,  the  secretions,  or  the  tissues  of 
rabid  animals  have  been  applied  to  denuded  surfaces  there  is  then 
risk,  though  it  may  be  slight.  Susi:)ected  animals  that  have  bitten 
other  animals  should  not  be  killed  if  they  can  be  kept  securely.  If 
rabid  they  will  probably  die  in  two  weeks,  if  sick  of  other  diseases 
they  may  recover,  if  vicious  they  remain  well.  Should  they  die  their 
bodies  must  be  subjected  to  gross  and  microscopic  examination;  the 
latter  maj^  be  restricted  to  the  medulla  oblongata,  which  should  be 
inoculated  into  i-abbits  or  guinea-pigs,  preferably  the  former  by  tre- 
phining. 

Immunizing  prophjdaxis  may  be  produced  by  the  Pasteur  method 
in  which  the  antitoxin  is  made  in  the  body  of  the  animal  undergoing 
treatment.  In  the  method  of  Babes,  of  Bucharest,  the  serum  of  an 
immunized  dog  is  used.  Tizzoni  and  Cantauni  of  Italy  use  the  serum 
of  immunized  sheep.  In  this  the  antitoxin  is  formed  in  another 
animal  and  injected  into  the  animal  undergoing  treatment.  The 
animals  immunized  with  the  object  of  obtaining  an  antitoxin  are  not 
so  rendered  by  the  Pasteur  method,  but  by  means  of  a  virus  atten- 
uated hx  peptic  digestion.  Some  use  a  mixed  method,  partly  indirect 
serum  therapj^  and  partly  direct  serum  therapy.  The  following  is  the 
method  of  immunization  practised  at  the  Pasteur  Department  of  the 
College  of  Physicians  and  Surgeons,  Baltimore,  Md.,  and  it  is  identi- 
cal with  that  of  the  Institut  Pasteur,  Paris. 

Select  a  rabbit  that  has  died  of  rabies  after  six  days'  incubation, 
having  been  inoculated  subdurally  b}^  trephining  and  injecting,  as  has 
been  above  described.  The  rabbit  must  not  be  killed;  it  must  be 
permitted  to  die,  and  its  medulla  oljlongata  must  be  extracted  and 
used  before  decomposition  has  set  in.  Lay  this  rabbit  on  its  belly  on 
a  zinc  tray  (79  cm.  long,  54  cm.  wide,  and  the  border  turned  ujj  2^  cm.)  ; 
make  a  cut  with  a  knife  or  scissors  from  the  nose  upwards  and  back- 
wards along  the  middle  of  the  head  and  back  to  the  tail,  lay  off  the 
skin  from  the  head  and  from  the  body  down  to  the  tia,j.  With  the 
scissors  or  knife  cut  off  the  muscles  in  long  strips  and  lay  bare  the 
spinal  lamina;  cut  off  the  spinous  jjrocesses  with  scissors.  Then 
thrust  the  beak  of  a  Liston  bone  forceps  into  the  orbit,  cut  the  cal- 
varium  obliquely  backwards ;  do  this  on  both  sides  and  uuite  the  in- 
cisions by  a  transverse  cut  behind  and  in  front.  The  calvarium  may 
then  be  lifted  off,  or  it  may  be  removed  bit  b^'-  bit  as  the  operator 
pleases.     All  the  while  the  muzzle  of  the  rabbit  is  held  in  Farabeuf's 
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notched  forceps  (tlie  instniineuts  are  not  devised  specially  for  tins 
work;  they  may  be  obtained  from  Collin,  Paris,  or  skilled  instru- 
ment makers  everywhere).  When  the  brain  and  medulla  oblongata 
have  been  exposed,  slit  the  dura  and  remove  them,  and  place  them  in 
a  sterilized  saucer,  base  upwards.  Cut  the  vertebral  lamina  on  both 
sides  with  the  bone  forceps  from  above  downwards;  be  careful  not 
to  tear  the  membranes  or  the  cord.  It  requires  practice  to  lay  bare 
and  extract  the  cord  intact,  particularly  from  the  narrower  parts  in  the 
neck  and  shoulders.  Expose  the  cord  for  ten  inches,  divide  it  trans- 
versely at  the  lower  end,  seize  the  cord  and  the  membrane  with  a  pair 
of  dissecting  forceps  (toothed) ,  raise  it,  and  cut  from  below  upwards 
towards  the  head  the  spinal  nerves  which  hold  it.  It  may  be  placed 
in  a  sterilized  dish  or  allowed  to  remain  loose  in  the  canal ;  cut  two 
pieces  each  three  inches  long  and  tie  a  piece  of  sterilized  thread  to 
one  end  of  each  piece ;  withdraw  the  cotton  stopi)er  from  the  steri- 
lized bottle,  and  put  the  piece  of  cord  into  the  bottle  without  touch- 
ing its  sides;  then  put  back  the  stopper  which  presses  and  holds  the 
cord,  a  i)art  of  which  is  allowed  to  hang  outside.  Do  the  same  with 
the  other  piece.  Put  the  date  on  the  label  of  the  bottle  and  also  the 
number  of  the  passage,  and  also,  maybe,  the  number  of  the  rabbit  that 
has  undergone  this  passage — e.g. : 

500-3.  500-3. 

June  23d,  1898,  2  p.m.  June  23d,  1898,  2  p.m. 

A.  B.   X. 

These  bottles  are  duplicates,  and  they  are  immediately  placed  one 
behind  the  other  on  the  shelf  in  the  cord  room,  which  is  kept  between 
20°  and  25°  C.  Should  a  culture  from  the  cord  exhibit  a  growth,  a 
cross  X  is  placed  on  the  label ;  if  it  be  necessary  to  use  this  cord  it  is 
reexamined,  and  often  the  growth  has  disappeared.  As  a  rule  these 
growths  are  non-pathogenic,  and  cause  no  trouble  when  injected ;  oc- 
casionally the  green  pus  organism  is  present.  Such  cords  are  rejected 
unconditionally,  though  this  organism  is  itself  non-pathogenic.  After 
the  cord  has  remained  twenty -four  hours  in  the  cord  room,  a  piece  is 
cut  off  and  dropped  into  bouillon  in  a  test  tube,  which  is  put  in  a  ther- 
mostat and  examined  after  twenty -four  hours.  The  bottom  of  these  bot- 
tles is  covered  about  2  cm.  deep  with  flake  caustic  potash,  the  piece  of 
cord  hangs  over  this,  its  lower  end  level  with  about  the  middle  of  the 
•bottle.  The  glass  manufacturers  list  these  bottles  as  aspiration  or  ir- 
rigation Ijottles.  Their  capacity  is  one  litre,  they  are  23  cm.  high,  8  cm. 
in  diameter  across  the  bottom ;  on  the  side  near  the  bottom  is  a  nozzle 
oi)ening  into  the  bottle,  and  the  opening  has  a  diameter  of  2  cm.  The 
opening  in  the  neck  of  the  bottle  has  a  diameter  of  2  ^  cm.  The  open- 
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ings  are  plugged  with  cotton  and  the  whole  is  sterilized  in  the  hot-air 
sterilizer, 

A  convenient  cord  room  touslj  be  constructed  as  follows :  Partition  off 
the  corner  of  a  room  for  a  space  of  twelve  or  fifteen  square  feet ;  let  the 
partition  be  double  with  a  space  between,  which  is  lined  with  thick  pa- 
per or  asbestos.  The  room  should  have  a  window  and  a  door ;  the  latter 
and  the  shutters  of  the  former  are  constructed  like  the  partition;  the 
ventilation  should  be  through  the  roof.  Two  shelves  run  the  length  of 
room  on  one  side,  the  first  row,  128  cm.  from  the  floor,  is  42  cm.  wide; 
forty-one  inches  above  this  shelf  runs  a  similar  one.  A  gas  burner  and 
two  intermediate  burners  occupy  one  side  of  the  room.  The  bottles 
with  the  cords  are  placed  one  behind  the  other  on  the  lower  shelf,  fifteen 
bottles  in  front  and  fifteen  bottles  behind.  This  room  is  kept  dark, 
with  door  and  shutters  closed,  and  only  artificial  light  is  used  for 
illumination;  in  winter  it  is  warmed  with  a  Bunsen  or  a  gas  stove  with 
therm  o-regulator.  The  latter  is  not  easilj^  managed,  however,  and 
personal  attention  can  sufficiently  regulate  the  flame.  The  heat  above 
mentioned  is  sufficient  for  this  climate,  in  which  a  temx)erature  of 
zero  Fahrenheit  is  very  rare.  If  the  main  room^ — that  which  includes 
the  partition — be  heated  (steam  heat),  it  is  advantageous.  The  sum- 
mer in  this  climate  does  not  long  remain  at  90°  F.,  but  when  about 
84°  some  refrigeration  will  be  necessary  in  the  cord  room.  This  may 
be  simply  accomplished  with  a  mixture  of  the  following  proportions : 
Chloride  of  sodium  (rock  salt),  150  lbs. ;  sulphate  of  sodium  (Glauber's 
salt),  50  lbs. ;  carbonate  of  sodium,  17  lbs.  This  is  put  with  interven- 
ing layers  of  broken  ice  in  a  tank  made  of  a  galvanized  iron  cylinder 
with  a  bottom  and  a  removable  lid,  47  cm.  high,  46  cm.  in  diameter. 
In  the  centre  of  this  runs  an  open  cylinder  11  cm.  in  diameter 
through  the  top  and  bottom;  the  bottom  of  the  main  cylinder  is  about 
2^  cm.  above  tlie  ground;  the  rim  of  the  body  of  the  cylinder  which 
rests  upon  the  ground  is  perforated  with  orifices  2  cm.  in  diameter 
and  8  cm.  apart  so  that  air  may  have  access  to  the  outside  surface  of 
the  bottom.  Fill  the  main  cylinder  with  layers  of  ice  and  the  above 
mixture,  the  first  layer  being  ice.  A  small  open  nozzle  enters  the 
main  cylinder  at  the  bottom  and  is  closed  with  a  cork.  The  cylinder 
is  put  in  a  wooden  wash  tub  and  surrounded  with  sponges.  This  is 
placed  in  the  cord  room.  Moisture  of  the  air,  which  is  undesirable, 
is  obviated  by  chloride  of  calcium,  in  ordinary  pie  pans  (tinned  iron), 
which,  to  guard  against  leakage,  are  set  in  stoneware  bowls.  The 
room  is  not  frequented;  those  only  enter  it  habitually  who  must.  It 
is  furnished  with  a  thermometer,  registering  maximum  and  minimum. 
When  the  floor  is  swept — which  is  rarely — wet  sawdust  is  used,  and 
the  woodwork  is  washed  in  alcohol. 
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In  starting  a  supply  of  rabbits  and  cords,  trephine  two  rabbits  daily 
for  two  weeks,  keeping  the  cord  that  is  being  used  in  the  ice-chest,  in 
a  sterilized  test  tube ;  in  about  two  weeks  the  rabbits  will  begin  to  die 
daily,  and  ever  after  the  supply  must  be  maintained  by  trephining 
two  rabbits  daily.  Thirteen  boxes  with  twenty-six  rabbits  Avill  be 
required  for  this  alone;  but  twenty -five  boxes  will  barely  meet  the 
exigencies  of  outside  experiments  in  determining  whether  animals 
sent  for  examination  are  rabid.  The  rabbits  are  fed  on  a  mixture  of 
corn  1  part,  oats  1  part,  and  bran  2  parts,  with  a  little  cabbage  daily. 

In  preparing  the  emulsion  with  which  to  inject  patients  it  is  better 
to  use  the  main  room,  and  have  a  table  with  a  drawer  in  which  are  la- 
bels, glass  rods,  curved  scissors,  and  forceps,  the  glass  rods  having 
been  wrapped  in  paper  and  sterilized  in  hot  air.  Erlenmeyer  flasks, 
100  c.c.  capacity  with  cotton  plug,  contain  water  sterilized  in  the  auto- 
clave. There  are  also  stout  wineglasses  covered  with  paper  caps  and 
sterilized  in  hot  air ;  the  wineglass  inside  does  not  taper  to  a  point 
but  has  a  flat  bottom  -^  cm.  in  diameter,  which  corresponds  to  the 
diameter  of  the  glass  rods  which  are  25  cm.  long;  the  wineglass 
brimful  holds  40  c.c.  There  is,  of  course,  a  Bunsen  burner  on  the 
table.  For  the  newly  arrived  patient  the  cord  of  the  thirteenth  to 
fourteenth  day  is  used;  that  is,  a  cord  that  has  been  drying  over 
caustic  potash  for  thirteen  to  fourteen  days.  Such  a  cord  measures 
transversely  ^  cm.  The  cord  is  for  one  instant  passed  into  the  Bunsen 
flame,  then  with  curved  scissors,  j)reviously  heated  to  redness  in  the 
flame  and  allowed  to  cool,  less  than  a  millimetre  is  transversely  cut 
from  the  end  of  the  cord  and  allowed  to  drop  into  the  wineglass ;  ten 
such  pieces  measure  8  mm.  and  weigh  20  mgm.  This  is  triturated 
with  the  glass  rod  until  it  has  become  thoroughly  broken  or  mashed 
according  as  it  is  recent  or  old.  Then  a  few  drops  of  water  are  added 
and  it  is  triturated  until  a  milky  fluid  results,  then  more  water  is  added 
until  finally  15  c.c.  is  reached.  The  emulsion  now  looks  like  rice 
water  and  a  sediment  soon  accumulates ;  the  paper  cap  is  put  back 
on  the  wineglass  and  on  the  bottom  rim,  upper  surface,  is  put  a  label 
with  the  number  14  on  it,  meaning  a  cord  that  has  dried  fourteen 
days  (older  cords,  fifteen-day  cords,  are  thrown  out  and  the  bottle  is 
cleaned) .  The  caustic  potash  after  being  twice  used  requires  renewal; 
in  twenty-eight  days  it  looks  like  wet  white  candy.  The  glass  rods 
wear  smooth  and  require  to  have  pieces  cut  with  a  file  and  broken  off, 
thus  becoming  sliarj)  again.  The  thirteenth-day  cord  is  prei)ared  in 
a  similar  way  in  a  wineglass.  These  wineglasses  are  i)ut  in  an  agate- 
ware tray  or  baking  pan  in  which  are  placed  pieces  of  filter  paper, 
and  a  bowl  with  some  three-per-cent.  solution  of  carbolic  acid  and 
two  Pravaz  syringes.     A  list  is  made  out  with  the  names  of  the  pa- 
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tients  and  tlie  ages  of  the  cords  (that  is,  the  number  of  days  the  latter 
have  been  drying),  and  the  dose,  e.g. : 

For  June  24tii,  1898. 

Cord.                   Date.  Dose. 

George  Williams 10  days.  June  14th.  3  c.  c. 

Edward  Cook 5  days.  June  19th.  3  c.  c. 

These  lists  are  made  out  and  put  on  the  table  the  day  before  the 
treatment  is  begun,  and  are  entered  in  the  case  book,  which  records 
the  circumstances  of  the  patient's  case,  e.g.,  name;  age;  seat  of  bite; 
number  of  bites ;  animal  that  inflicted  bites ;  cauterized  or  not ;  what 
has  become  of  animal,  etc. 

The  temperature  of  the  cord  room  and  of  the  outside  atmosphere, 
and  the  result  of  the  culture  are  recorded  in  a  book  on  the  table  in 
main  room.  We  now  take  the  tray  and  go  to  the  patient.  The 
latter  is  permitted  to  stand,  sit,  or  lie  down  as  he  or  she  may  desire. 
The  Pravaz  syringes  and  needles,  which  have  been  filled  with  three- 
per-cent.  carbolic  acid  solution,  are  emptied  and  washed  out  with 
sterilized  water.  These  syringes,  holding  3  c.  c. ,  are  filled  by  thrusting 
a  needle  through  the  paper  cap  of  the  wineglass ;  then  the  abdominal 
region  of  the  patient  is  bared  and  the  site  of  the  injection,  hypochon- 
dria or  anywhere  on  the  abdomen,  avoiding  large  veins,  is  wiped  with 
filter  paper  wet  with  three-per-cent.  carbolic-acid  solution.  Then 
the  skin  is  raised  in  a  fold  between  the  fingers,  and  the  needle  is 
thrust  well  into  the  subcutaneous  cellular  tissue.  It  is  imi)ortant  to 
avoid  injecting  the  layers  of  the  skin,  which  is  i^ainful,  and  to  avoid 
the  sites  of  previous  injections.  After  the  injection  a  piece  of  filter 
paper  wet  with  the  carbolic  acid  solutionis  i^ut  on  the  skin  and  allowed 
to  remain  for  a  few  seconds. 

We  have  not  modified  the  dose  relative  to  age.  In  our  youngest 
patient,  a  girl  two  and  a  half  j^ears  old,  and  in  a  lady  aged  eighty -four 
years,  the  same  doses  were  given.  At  times  there  are  redness  and  in- 
duration in  the  connective  tissue,  but  there  has  never  been  i:»us,  never 
cellulitis  of  the  slightest  gravity.  Hot-water  applications  on  towels 
suffice  to  remove  these  trivial  inconveniences.  The  treatment  occu- 
pies twenty -one  days  at  least. 

First  day  (thirteenth  to  fourteenth  day  cord)  3  c.c.  at  one  time, 
and  so  on  until  the  sixth-day  cord  is  reached  on  the  fifth  day ;  two 
injections  of  the  sixth-day  cord  emulsion  are  given  in  doses  of  2  c.c, 
each  at  the  same  time ;  subsequent  injections  are :  sixth  day  (fifth-day 
cord),  2  c.c;  seventh  day  (fourth-day  cord),  2  c.c. ;  eighth  day  (third- 
day  cord),  1^  c.c.  The  injections  are  not  given  of  cords  earlier  than 
the  third  day.  Now  begin  again  with  fifth-day  cord  and  come  down 
to  third-day  cord  inclusive;  these  all  now  being  2  c.c.  doses. 
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If  it  be  thougiit  desirable  to  approach  at  first  the  more  virulent 
cords  gradually,  when  the  fifth-day  cord  is  reached,  a  fifth-day  cord 
may  be  given  again  as  the  next  day's  injection;  so  also  with  the  fourth- 
day  cord,  but  after  this  the  injections  resume  their  regular  course — 
fifth-day  cord,  fourth-day  cord,  third-day  cord,  and  over  again  until 
the  twenty -one  days  have  passed,  the  dose  being  2  c.c.  each  time. 

Whether  by  a  coincidence  or  not,  the  patients  that  I  have  observed — 
forty-sis  in  number — have  markedly  improved  in  general  bodily  con- 
dition during  treatment. 

It  is  much  to  be  regretted  that  a  reliable  antitoxin  is  not  available 
to  displace  the  foregoing  elaborate  technique.  Until  such  shall  ap- 
pear, a  close  imitation  of  the  technique  of  the  Institut  Pasteur,  Paris, 
is  the  only  way  to  be  saved. 

That  purging,  sweating,  hot  baths  (water,  dry  air,  or  vapor),  can 
eradicate  rabies  once  it  has  reached  the  citadel  of  vitality,  the  medulla 
oblongata,  is  incredible,  because  it  lacks  experimental  demonstration. 
That  dogs,  rabbits,  chickens,  and  mice  have  recovered — the  two  for- 
mer from  the  early  stages  prior  to  the  development  of  acute  symptoms, 
and  the  two  latter  even  from  advanced  rabies  with  fully  developed 
nervous  symptoms — there  can  be  no  doubt,  because  these  have  been 
the  subjects  of  experimental  demonstration. 

Effect  of  Heat  on  Eabies. 

How  do  these  animals  sometimes — for  it  is  verj^  exceptionally — 
recover  from  rabies?  They  heat  the  virus  out.  The  hen  has  a  nor- 
mal cloacal  temperature  of  108°  F.  From  the  moment  the  virus  is 
inoculated  she  begins  to  attenuate  it;  this  is  proved  by  the  long 
incubation,  even  with  fixed  virus  amounting  in  some  cases  to  over 
twenty  or  thirty  days.  Notwithstanding  all  these  advantages  the  hen 
rarely  fails  to  take  the  disease  and  rarely  recovers,  but  she  dies  game, 
and  the  foe  has  likewise  perished,  the  virus  is  sterile,  the  medulla 
is  inert.  As  we  noted  above  in  the  account  of  the  experiment  of  Dr. 
Bj^ron,  medullas  in  an  incubator  for  eight  days  at  40°  C.  (only  104° 
F.)  gave  marked  rabies  to  rabbits,  but  the  animals  got  well.  At  50°  C. 
(112°  F.),  these  medullas  produced  no  disease.  At  108°  F.  the  rabic 
virus  in  vitro  becomes  sterile ;  at  108°  F.  in  the  hen  the  rabic  virus  be- 
comes sterile,  but  too  late  to  prevent  rabies,  though  it  is  so  attenuated 
as  to  enable  her  sometimes  to  recover.  Can  the  temperature  of  the 
human  animal  be  raised  in  the  medulla  oblongata  to  108°  F.  and  main- 
tained there  for  eight  days?  Or  can  it  be  raised  to  108°  F.  daily  and 
maintained  at  that  })oiut  for  a  short  time  safely?  Tosaj'^  the  least,  it 
is  a  dangerous  temperature  for  the  medulla  oblongata  of  man.  To 
l^ut  the  fiiiie  qua  non  at  its  lowest  trrms,  can  a  temperature  of  104°  F. 
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be  obtained  daily  for  eight  days  ?  Can  it  be  maintained  for  eiglit  day s  ? 
Let  tlie  question  of  maintenance  be  abandoned  as  not  feasible.  Can  a 
temperature  of  104°  F.  be  attained  in  the  liuman  animal  once  a  day 
for  eight  days?  This  is  giving  odds  against  a  negative  result  of  the 
experiments,  for  in  Byron's  experiment  104°  F.  was  maintained  for 
eight  days.  The  following  experiment  is  not  so  thorough  or  conclu- 
sive as  is  desirable,  but  it  elucidates  some  points  regarding  the  effect 
of  hot,  dry  air  on  rabbits  trephined  with  rabies. 

In  taking  the  temperature  the  thermometer  must  be  all  its  length  in 
the  bowel,  only  enough  for  holding  remaining  outside ;  with  the  ordi- 
nary clinical  thermometer  this  can  readily  be  done  even  in  the  guinea- 
pig.  When  in  the  hot-air  room  the  whole  thermometer  must  be 
within  the  sphincter  ani,  otherwise  the  temperature  of  the  room 
would  affect  it.  To  do  this,  have  a  metal-case  thermometer  and  tie  a 
piece  of  thread  around  it  so  that  the  latter  hangs  outside  the  anus ;  take 
the  temperature  before  putting  the  rabbit  in  the  hot  room,  then  return 
the  thermometer  to  its  case  and  gently  push  the  whole  instrument  up 
the  bowel  and  inside  the  sphincter,  retain  it  by  a  compress  over  the 
anus  and  a  tailed  bandage.  When  man  is  the  subject  the  procedure 
is  the  same,  except  that  no  means  of  retention  are  necessary. 

Imprimis,  it  is  necessary  to  know  the  relation  of  temperature  in 
the  medulla  oblongata  to  that  in  the  rectum.  The  results  of  some  ex- 
periments which  I  have  made  show  that  the  temperatures  in  the  two 
places  are  the  same. 

A  control  rabbit  was  in  the  same  room,  the  same  basket,  and  sub- 
jected to  the  same  temperature  (not  inoculated). 

Maj'  13th:  Eabbit  A  in  175°  F.  for  ten  minutes.  Temperature 
before,  102°  F. ;  after  (thermometer  incase  in  rectum),  110°  F. — all  its 
graduation.  May  14th:  Eabbit  A  in  175°  F.  for  twelve  minutes; 
tremulous  when  it  returned,  11  a.m.     Found  dead,  3  p.m. 

Two  rabbits  were  trephined  from  medulla  oblongata  of  A.  One 
developed  typical  rabies  in  six  days  and  died  of  it.  The  other  es- 
caped. The  virus  in  the  medulla  oblongata  of  A  was  not  sterilized 
or  attenuated  by  temperatures  of  106°  F.  and  110°  F.  The  mercury 
rose  to  what  undoubtedly  would  have  been  registered  111°  F.  if  the 
thermometer  had  been  graduated  to  record  it.  The  medulla  oblon- 
gata of  A  was  virulent  on  the  sixth  day. 

Other  similar  improvements  demonstrated  that  an  average  tem- 
perature of  104°  F.  in  the  medulla  oblongata  begun  twenty-two 
hours  after  inoculation  and  daily  repeated  for  twelve  days,  failed  to 
sterilize  or  attenuate  the  virus  in  the  medulla  oblongata  of  the  living 
animal  (rabbit). 

A  vigorous  man,  aged  twenty-four  years,  weight  one  hundred  and 
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forty  pounds,  with  tlie  thermometer  in  the  case  and  placed  well  in  the 
rectum  within  the  anus,  subjected  himself  to  a  temperature  of  162°  F. 
dry  air  for  fifteen  minutes.  The  rectal  temperature  before,  was  98.4° 
F. ;  after,  101.2°  F. 

At  another  time  he  was  subjected  to  a  temperature  of  180°  F.  for 
five  minutes;  before,  his  rectal  temperature  was  98.4°  F. ;  after,  106.2° 
F.  Cold  douche  and  cold-water  swimming  in  thirty  minutes  reduced 
the  temperature  to  98.2°  F.  While  subject  to  180°  F.  dry  air,  he 
became  dizzy,  and," things  looked  blue." 

Is  it  possible  to  maintain  a  temperature  of  104°  F.  in  the  human 
medulla  oblongata  for  eight  days?  And  if  so,  would  it  cure  or  pre- 
vent rabies?  We  have  answered  the  second  part  of  this  question 
negatively.  With  a  temperature  of  108°  F.  it  does  attenuate,  and 
finally  sterilizes  the  virus,  but  too  late  to  prevent  the  disease.  To  all 
this,  however,  it  may  be  objected  that  inoculation  subdurally  at  once 
imparts  the  virus  to  the  nervous  system,  and  that  bites  as  they  occur 
in  nature  should  be  more  closely  imitated,  e.g.,  by  hypodermic  in- 
jection of  virus.  But  in  making  this  experiment,  its  frequent  failure 
to  cause  the  disease  must  be  taken  into  account. 

The  writer  makes  no  claim  to  originality  in  this  paper,  except  in 
the  sections  on  septicaemia,  rabies  in  the  mouse,  Baltimore  cases, 
and  others,  and  in  the  experiment  relating  to  the  effect  of  heat,  in 
the  conduct  of  which  he  acknowledges  his  obligation  to  Mr.  Melcher 
Ekstromer ;  and  to  Mr.  Philip  S.  Chancellor  for  translations. 
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PYiEMIA  AND  SEPTICiEMIA. 


Definition. — The  general  term,  blood  poisoning,  has  been  applied 
to  a  great  variety  of  contaminations  of  the  organism ;  while  pyaemia 
is  regarded  as  the  result  of  the  absorption  of  pus  into  the  vascular 
system,  septicaemia  imi^lies  infection  from  different  sources. 

The  septic  process  in  pyaemia  and  septicaemia  is  very  different 
from  that  in  the  acute  disorders,  such  as  diphtheria,  malignant  pus- 
tule, glanders,  etc.,  or  the  more  chronic  forms  of  disease,  such  as 
scrofula,  leprosy,  syphilis,  and  the  like. 

Introduction. 

This  paper  must  necessarily  be  somewhat  of  a  medico-chirurgical 
character,  and  yet  in  many  of  its  phases  may  be  purely  medical.  The 
line  of  distinction  between  surgery  and  medicine  has  been  generally 
recognized  as  external  and  internal,  but  this  does  not  give  so  good  an 
idea  of  the  difference  as  a  division  into  organic  and  functional  dis- 
orders. A  mere  temporary  engorgement  of  structures  which  is  not 
accompanied  or  followed  by  radical  changes  in  the  organization  of 
the  tissues  and  which  is  amenable  to  the  action  of  drugs  comes  prop- 
erly under  the  care  of  the  physician.  But  a  modification  of  structure 
as  to  size,  shape,  or  density,  whether  internal  or  external,  belongs  to 
the  domain  of  the  surgeon. 

When,  however,  this  alteration  of  form  is  amenable  to  internal 
measures  of  treatment  or  yields  to  local  external  applications,  with- 
out the  use  of  instruments  or  operative  interference,  it  has  gener- 
ally^ been  regarded  as  pertaining  to  the  practice  of  medicine.  It 
may  be  said  that  in  any  inflammatory  condition,  where  resolution  is 
effected  by  medication,  the  case  appropriately  is  included  in  the 
work  of  the  physician,  provided  it  is  an  idiopathic  state.  But  if  in- 
flammatory developments  result  from  traumatism,  they  are  surgical, 
and  whatever  means  of  treatment  may  be  requisite  for  their  relief 
comes  ])roperly  into  the  field  of  surgery. 

Incisions  and  mechanical  ajjpliances  of  whatever  kind  do  not  limit 
the  si)here  of  the  surgeon  to  mere  operative  work,  but  he  must  resort 
to  medication  likewise  in  the  preparation  of  his  patient  for  an  opera- 
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tion  and  in  tlie  after-treatment  of  Ms  patient.  Drugs  become  tlien 
the  tools  of  tlie  surgeon,  and  tlieir  influence  is  essential  to  secure  tlie 
best  results.  Even  the  ordinary  liypodermic  injection  of  morphine 
and  atropine,  or  the  inhalation  of  chloroform,  may  be  regarded  as 
a  surgical  measure. 

Before  entering  upon  the  consideration  of  the  different  phases  of 
pygemia  and  septicaemia,  it  may  be  stated  that  various  effects  ensue 
from  what  is  commonly  understood  as  blood  poisoning.  There  are 
marked  differences  in  the  nature  of  the  impression  as  well  as  in  de- 
gree or  intensity.  Whether  this  is  due  to  the  character  of  the  con- 
taminating element  or  to  the  susceptibility  of  the  subject  is  not  always 
clear,  but  it  is  evident  that  one  individual  is  more  liable  to  suffer  in 
this  way  than  another,  owing  to  some  peculiarity  of  physical  consti- 
tution. Again,  the  same  subject  xaax  be  attacked  with  a  compara- 
tively slight  disorder  at  one  time  and  a  grave  form  on  another 
occasion,  according  to  the  state  of  the  secretions  and  absorbents  at 
different  periods,  in  connection  doubtless  with  the  greater  or  less  vir- 
ulence of  the  infecting  element. 

The  operator  may  be  contaminated  by  bringing  his  hands  in  con- 
tact with  tissues  in  a  state  of  decomposition  at  different  stages  of 
their  disorganization  and  suffer  accordingly  with  a  more  or  less  in- 
tense poisoning.  But  the  most  serious  form  of  contamination  results 
from  wounds  received  in  the  performance  of  post-mortem  examina- 
tions upon  subjects  dead  of  malignant  disease,  or  from  abrasions  of  the 
cuticle  which  may  have  escaped  observation  previously. 

Precautions  of  various  kinds  have  been  adopted  against  such  acci- 
dents, but  the  use  of  light  rubber  gloves  is  now  generally  employed 
in  such  work  with  exemption  from  any  chance  of  absorption  of 
vitiated  matter.  In  the  absence  of  these,  coatiug  the  hands  with 
carbolized  vaseline  is  the  best  precaution  we  have  discovered,  and 
it  is  found  effective  also  in  protecting  one  while  examining  syphilitic 
ulcers  by  palpation. 

In  the  other  aspect  of  prophylaxis,  surgeons  have  used  white  cotton 
gloves  to  i)revent  any  possible  contamination  of  the  wound  by  septic 
matter  from  the  hands  in  performing  operations  upon  sound  structures, 
and  thus  to  prevent  pyaemia  and  septicaemia  in  the  patients.  It  be- 
hooves operators  to  adopt  all  those  measures  which  are  calculated  to 
protect  themselves  and  their  patients,  and  the  failure  to  do  so  has 
brought  great  trouble  in  the  development  of  preventable  disorders. 
We  have  somewhat  frequently  observed  the  effects  of  purulent  absorp- 
tion and  septic  contamination  in  the  person  of  colleagues,  resulting 
from  lack  of  proper  precautions  in  performing  operations  or  in  mak- 
ing post-mortem  examinations ;    and  some  have  been  the  subject  of 
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repeated  attacks  of  blood  poisoning  in  consequence  either  of  want  of 
care  or  of  an  abnormal  susceptibility  to  septic  contamination. 

It  so  turns  out  tliat  notices  of  the  slighter  cases  do  not  appear  in 
print,  but  the  knowledge  of  a  considerable  number  of  cases  of  this 
class  satisfies  us  that  they  are  of  frequent  occurrence. 

All  the  practical  ai^iDlications  of  surgery  may  be  appropriately 
classed  under  the  headings  of  "  Aseptic,  Antiseptic,  and  Sej)tic  Pro- 
cedures." The  first  embodies  all  those  means  which  come  under  the 
head  of  prophylaxis,  and  looks  to  the  avoidance  of  hurtful  agencies,  the 
ojperator  thus  being  assured  that  if  a  measure  does  no  good  it  will  do  no 
harm.  It  is  the  highest  type  of  conservatism  to  i)reserve  the  organs  or 
tissues  involved  in  an  operation  against  any  sort  of  mutilation  or 
injurious  impression  from  other  sources.  The  procedure  therefore 
which  affords  the  best  guaranty  against  detriment  to  the  structure  of  a 
I)art  subjected  to  surgical  treatment  commends  itself  to  adoj)tion  by 
the  practitioner  under  all  the  varied  surroundings  of  the  case.  From 
whatever  cause  impairment  or  disability  of  the  constituent  elements 
of  a  part  may  ensue,  whether  in  the  action  of  a  disease  upon  its  tis- 
sues, or  from  the  operation  which  may  be  undertaken,  with  the  con- 
comitant dressings,  it  should  be  put  to  the  account  of  conservative 
surgery. 

Asepsis,  as  the  derivation  of  the  word  implies,  consists  in  oppos- 
ing all  contaminations  from  within  and  without  a  wound,  and  pre- 
supposes the  vitality  of  the  structures  involved  in  the  lesion,  so  that  a 
part  deprived  of  the  supply  of  nerves  and  blood-vessels  is  ex  necessitate 
rei  bej^ond  the  sphere  of  curative  agencies,  and  its  loss  is  a  foregone 
conclusion.  It  is  therefore  good  surgery  to  amputate  such  a  member 
at  the  earliest  practicable  moment  after  the  infliction  of  a  destructive 
injur3^ 

Barring  this  class,  the  most  extensive  traumatism  may  be  ame- 
nable to  proper  diligence  in  the  apjjlication  of  asej^tic  measures,  and 
among  them  cleanliness  is  of  prime  importance.  The  idea  conveyed 
by  freedom  from  dirt  or  filth  applies  not  alone  to  the  absence  of  any 
foul  extraneous  matter  from  the  wound,  but  its  complete  removal  from 
the  surroundings  and  the  bedding  of  a  patient  as  well  as  the  apart- 
ment. There  are  many  cases  in  which  medication  is  not  requisite, 
and  after  the  coaptation  of  the  tissues  by  suture  or  otherwise,  a  sim- 
I)le  cotton  dressing  with  a  bandage  suffices  for  the  cure. 

A  fresh  incised  wound,  either  from  accident  or  in  the  course  of 
surgical  operations,  having  the  minute  vascular  supply  in  a  favorable 
condition  to  secure  union  by  adhesive  inflammation  between  the  ap- 
proximated x^arts,  requires  only  to  be  clean  and  free  from  coagula  to 
heal  without  the  interposition  of  medication.     But  there  is  sufficient 


574  GASTON — PYEMIA  AND   SEPTICEMIA. 

evidence  from  the  practice  of  those  who  have  employed  a  simple  solu- 
tion of  chloride  of  sodium  for  washing  out  the  abdominal  cavity,  to 
rel3^  upon  its  efficiency  in  such  cases,  and  it  is  evidently  innocuous; 
and  it  has  been  often  resorted  to  for  intravenous  injections  in  cases 
of  great  vital  depression  from  hemorrhage  or  other  causes,  with 
marked  good  results. 

The  possibility  of  leaving  any  portion  of  the  fluid  used  as  a  wash 
in  the  abdominal  cavit}^  and  thus  leading  to  its  absorption,  gives  the 
chloride-of-sodium  solution  a  decided  preference  over  a  carbolic  solu- 
tion, as  the  latter  is  liable  to  induce  troubles  of  a  nature  which  do  not 
occur  from  the  absorption  of  the  former.  The  safest  is  therefore  the 
best  for  general  use. 

This  brings  us  to  the  consideration  of  antiseptic  applications  in  sur- 
gery, which  differ  widely  from  aseptic  measures  in  their  aim  and  results. 

The  indications  for  this  class  of  remedies,  being  founded  upon  the 
anticipation  or  the  existence  of  septic  phenomena,  lead  some  to  a  rec- 
ognition of  the  microbic  origin  of  such  troubles,  while  others  hold 
that  the  developments  are  attributable  to  other  causes.  The  truth, 
no  doubt,  lies  in  avoiding  the  extremes  on  either  side ;  and  for  prac- 
tical purposes  it  is  not  requisite  to  decide  as  to  the  etiological  factor 
in  the  septic  process.  It  is  a  gratifying  reflection  for  the  medical 
philosopher  and  scientist  to  point  out  the  separate  germs  of  the  vari- 
ous disintegrating  processes  involved  in  the  aggravation  of  wounds, 
and  to  define  the  sjjecial  microbe  of  distinct  diseases,  but  the  prac- 
titioner is  not  always  prepared  to  accompany  the  bacteriologist  in 
such  investigations,  nor  does  it  devolve  upon  him  to  accept  the  con- 
clusions from  his  investigations  for  the  application  of  remedies  in 
surgical  cases. 

After  a  somewhat  careful  research  of  what  has  been  accomplished 
by  the  microscope  in  detecting  the  different  forms  of  micrococci, 
spirilla,  spores,  etc.,  and  noting  the  discrepancy  between  the  obser- 
vations of  different  experts  in  this  department,  we  are  still  in  doubt 
as  to  the  role  of  bacteria  in  causing  the  degeneration  of  vital  struc- 
tures. That  such  microorganisms  with  fungi  and  ptomains  have  a 
share  in  their  develojjment  is  evident,  but  whether  the  manifestations 
connected  with  their  x>i'esence  are  post  hoc  or  propter  hoc  has  not 
been  proven  conclusively  by  the  results  of  treatment.  AVe  know  full 
well  that  this  qualified  incredulity  will  appear  to  those  who  are  fol- 
lowing in  the  wake  of  recent  investigations  as  over-cautious,  but  while 
questioning  some  of  the  tenets  of  this  new  faith,  our  practice  conforms 
in  the  main  to  that  of  its  apostles,  and  we  hope  to  be  able  to  give  a 
reason  for  our  departure  from  their  procedures  wherever  it  appears 
that  the  latter  may  be  hurtful  to  the  patient. 
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To  speak  plainly,  we  are  not  following  the  dictation  of  any  high- 
priest  in  bacteriology,  but  exercise  the  right  of  private  judgment 
in  this  as  in  all  other  matters  involving  professional  observation 
and  research.  Having  the  courage  of  our  conviction  based  upon  the 
investigation  of  this  subject,  we  protest  against  a  blind  acquiescence 
in  any  and  everything  which  may  be  styled  antiseptic  surgery,  be- 
cause "it  is  backed  up  by  respectable  authority.  There  is  much  con- 
nected with  the  general  observance  of  its  doctrines  which  is  commend- 
able, and  yet  there  are  matters  of  detail  which  are  superfluous  and 
in  some  instances  positively  injurious  to  the  patient. 

In  its  essence  antisepsis  really  consists  in  correcting  a  tendency 
to  or  a  development  of  degeneration  and  disintegration  of  living  struc- 
tures resulting  from  contamination  in  any  form.  If  we  are  able  to 
discern  the  causative  element  and  neutralize  it  by  antiseptic  measures 
of  a  constitutional  or  topical  nature,  this  is  of  course  the  most  rational 
procedure.  But  in  the  event  of  failure  to  identify  the  etiological 
factor,  it  then  devolves  upon  the  surgeon  to  combat  the  injurious 
effects  of  the  vicious  impression  already  made  upon  the  organism, 
and  this  is  by  far  the  most  important  province  of  antiseptic  surgery. 
All  that  is  done  in  anticipation  of  trouble  belongs  to  the  domain  of 
asepsis,  and  yet  the  claim  for  antisepsis  includes  many  measures, 
supposed  to  be  preventive  of  disorders,  which  actually  become  sources 
of  disturbance,  so  that  instead  of  protecting  the  organization,  they 
produce  derangement  and  lead  to  septic  developments.  This  class 
of  agents  comes  under  the  division  of  septic  surgery.  It  is  now  well 
known  that  the  imprudent  use  of  carbolic  acid  locally  has  been  fol- 
lowed by  its  absorj)tion  and  a  consequent  derangement  of  the  renal 
function.  In  like  manner  the  employment  of  carbolic-acid  spraj^  has 
proved  so  detrimental  not  only  to  the  patient  but  to  the  physician  or 
surgeon,  by  inhalation  of  its  noxious  vapors,  as  to  lead  to  its  aban- 
donment by  most  operators. 

The  evils  growing  out  of  the  abuse  of  bichloride  of  mercury  as  a 
germicide  are  now  so  well  known  to  the  profession  generally  through- 
out the  length  and  breadth  of  the  medical  world  that  we  need  not 
specify  instances  to  any  reader  of  current  literature. 

The  xjrofession  has  been  advised  recently  of  the  infection  of  two 
prominent  American  surgeons  in  the  performance  of  their  work,  and 
while  they  have  escaped  any  serious  results  by  timely  treatment,  both 
of  them  have  suffered  so  as  to  render  it  necessary  to  suspend  their 
duties  for  a  considerable  x)eriod.  I  wrote  to  these  gentlemen  for  per- 
sonal statements  of  their  cases,  and  ])resent  them  here  with  a  view  to 
caution  others  and  to  record  typical  cases  of  a  disease  that  is  confined 
generally  to  our  ranks. 
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Dr.  Eoswell  Park,  of  Buffalo,  N.  Y.,  writes  under  date  of  Febru- 
ary IStli,  1898:  "For  eight  moutlis,  aud  until  tlie  first  of  the  j^ear,  I 
was  completely  out  of  work  as  the  result  of  an  infection.  Now  I  am 
happy  to  report  myself  as  well  again  aud  hard  at  work.  My  case  has 
puzzled  every  one  to  whom  it  has  been  submitted,  and  no  one  term  or 
even  sentence  would  define  it  all.  It  certainly  was  a  mixed  infection, 
but  just  when  it  occurred  I  do  not  know.  It  came  on  slowly;  with 
manifestations  mostl}'  confined  to  the  lymi^hatics  of  the  left  arm  and 
axilla.  For  two  months  these  were  troublesome.  Then  a  sudden 
attack  of  a  diaphragmatic  pleurisy  with  probable  mediastinal  infec- 
tion prostrated  me.  Then  a  few  weeks  later  I  had  the  lymjihatics  of 
the  arm  all  dissected  out.  I  was  just  getting  out  after  this,  when 
acute  sex)tic  symptoms  api)eared  and  the  axillary  nodes  swelled  euor- 
mousl3\  Then  I  had  the  axilla  all  cleaned  out.  Within  two  hours 
jny  temperature  fell  eight  degrees  Fahrenheit.  But  there  was  no 
l)us  present  either  time,  and  cultures  and  all  sorts  of  bacteriological 
studies  gave  no  result.  After  this  I  went  to  the  seashore,  came  back 
with  partial  laryngeal  (toxic)  paralysis,  went  abroad,  was  quite  sick 
over  there,  but  finally  came  home  quite  well  in  every  respect,  only 
wearing  my  scars." 

Dr.  W.  W.  Keen,  of  Philadelphia,  gives  an  account  dated  Febru- 
ary lltli,  1898 :  "  I  made  a  post-mortem  on  a  case  of  suppurative  jieri- 
tonitis  following  cancer  of  the  stomach  at  11  a.m.,  on  January  9th, 
1898.  In  doing  so  I  inadvertently  and  verj^  slightly  pricked  my  right 
thumb  with  a  needle.  The  hand  was  disinfected  by  washing,  but 
the  wound  was  so  slight  that  it  was  not  deemed  necessary  to  lay  it 
open  at  once.  At  six  o'clock  that  evening  I  began  to  feel  chilly ; 
by  nine  o'clock  I  went  to  bed  as  I  felt  so  unwell.  It  was  impossible 
for  me  to  sleep,  because  by  that  time  the  thumb  had  become  the  seat 
of  severe  throbbing  pain  and  in  the  neighborhood  of  the  i)rick  the  tis- 
sues were  already  becoming  hard.  By  2  a.m.,  feeling  quite  sure  there 
was  an  infection,  I  called  a  brother  surgeon  who  laid  open  the  thumb 
and  disinfected  it  Avith  bichloride  of  mercury  solution,  1 :  500,  and 
applied  the  same  as  a  dressing.  A  quarter  of  a  grain  of  morphine 
gave  some  sleep,  but  by  eight  o'clock  the  next  morning,  about 
twenty-one  hours  after  the  infection,  I  was  vomiting  repeatedly  and 
had  a  temperature  of  105°.  Twenty-two  grains  of  quinine  and  six 
ounces  of  whiskey  were  administered  in  each  twenty-four  hours  for 
three  days  with  sufficient  morphine  to  ijrocure  sleep.  The  pain  was 
very  severe.  The  swelling  of  the  thumb  was  so  great  that  all  the 
tissues  were  under  great  tension,  so  that  it  was  feared  that  either 
necrosis  of  the  last  phalanx  would  take  place,  or  as  a  dark  spot  ap- 
peared on  the  edge  of  the  wound,  that  possibly  gangrene  of  the  tissues 
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might  follow.  Accordingly  on  tlie  third  day  the  incision  already  made 
was  enlarged  and  the  parts  were  disinfected  anew.  Fortunately,  the 
lymphatics  were  never  involved.  Within  ten  days  the  constitutional 
symptoms  had  disappeared,  but  the  thumb  did  not  heal  for  about  six 
weeks.  Two  cultures  were  taken  from  the  incision  in  my  thumb  (of 
course  after  the  jn-imary  disinfection),  but  showed  no  growth  what- 
ever, though  taken  sejjarately  on  different  occasions.  •  Unfortunately 
no  culture  was  taken  from  the  abdomen  of  the  i:»atient  at  the  time  of 
the  post-mortem,  so  that  I  do  not  know  what  the  nature  of  the  infec- 
tion was.  It  seems  to  me  that  the  very  prompt  incision  made  by  Dr. 
Taylor  and  the  thorough  disinfection  account  for  the  absence  of  lym- 
phatic involvement,  for  I  never  had  the  slightest  tenderness  in  the 
axilla;  and  they  also  account  for  the  sterile  cultures." 

Dr.  LeAvis  Wheat,  of  Richmond,  Va.,  was  not  so  fortunate  as  Drs. 
Park  and  Keen,  but  much  more  fortunate  than  the  average  sufferer  from 
septicaemia  which  has  run  its  course.  He  writes  March  24th,  1898 : 
"  While  doing  a  very  difficult  and  dirty  perineal  section  for  stricture 
of  the  urethra  with  multiple  fistula,  I  injured  my  left  index  finger  just 
at  the  matrix.  This  was  on  July  3d,  1884.  The  next  day  there  was  no 
local  S3^mj)tom,  but  I  was  feverish  and  uncomfortable.  On  the  5th  I 
noticed  decided  inflammation  with  enlargement  of  the  lymphatics. 
Twelve  hours  after,  my  whole  hand  and  arm  were  terribly  swollen, 
even  the  pectoral  muscles  were  involved.  The  finger  was  treated  by 
free  incisions  and  constant  immersion  in  a  solution  of  chloral  hydrate, 
five  grains  to  one  ounce  of  water.  The  swelling  and  pain  in  the  arm 
and  chest  subsided  in  about  one  week,  but  gangrene  of  the  finger  took 
place  and  it  was  amputated  by  Dr.  Hunter  McGuire  at  the  lower  end 
of  the  metacarpal  bone.  Uijon  examination  it  was  found  that  my 
great  suffering  was  due  to  endostitis.  The  phalanges  and  metacarpal 
bones  were  all  destroyed." 

Dr.  J.  McF.  Gaston,  Jr.,  suffered  from  saprsemia,  due  to  a  wound 
from  a  tenaculum  in  a  post-mortem  operation  done  by  him  on  a  sejitic 
patient.  He  had  a  temperature  of  103°  lasting  about  twelve  hours. 
A  crucial  incision  was  made  in  the  palmar  aspect  of  the  second  fore- 
finger at  the  i)omt  of  the  jjuncture,  between  the  first  and  second  pha- 
langeal junction,  when  the  surface  was  cauterized  by  pure  carbolic 
acid.  Thorough  i)urgation  secured  by  repeated  doses  of  calomel,  and 
the  use  of  a  mixture  of  potassium  chlorate,  nux  vomica,  and  cinchona 
led  to  recovery  within  three  or  four  days. 

In  two  other  cases  the  infection  was  complicated  with  other  dis- 
eases, and  ended  fatally.     Dr.  M.  B.,  aged  about  forty-five,  and  a 
general  practitioner  in  Savannah,    Ga.,  suffered  from  pyjomia  and 
sei)tic8Dmia.     The  infection  Avas  from  a  needle  left  in  a  sponge  which 
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Dr.  B.  was  using  during  an  oiDeration  for  lacerated  perine-um.  Lj-m- 
pliangitis  and  suppuration  of  the  glands  of  the  elbow  and  axilla 
followed.  Pus  was  evacuated.  Antistreptococcic  serum  was  injected 
liypodermically,  but  unfortunately  this  was  followed  by  erujjtion  and 
bad  results,  the  case  ending  fatally  the  next  day  after  its  use.  The 
other  case  was  one  in  which  vaccination  resulted  in  pyaemia  and 
septicemia  complicated  with  tj-phoid  fever,  but  was  unusuallj^  severe. 
The  caution  as  to  the  use  of  antistreptococcic  serum  given  by  the 
death  of  one  of  our  prominent  Georgia  physicians  leads  us  to  agree 
with  the  statement  of  Louis  Cobbert  that  the  serum  cannot  be  recom- 
mended for  use  in  the  treatment  of  human  beings. 

The  two  following  were  cases  of  great  gravity,  but  with  fortunate 
issue,  occurring  in  members  of  the  medical  profession — one  being  in 
the  person  of  an  interne  in  the  Providence  Infirmary  at  Atlanta,  and 
the  other  in  that  of  a  prominent  practitioner  of  Anniston,  Ala. 

The  former  occurred  from  slight  injuries  to  the  hand  in  making  a 
post-mortem  examination,  under  the  writer's  observation,  and  came 
under  his  care.  It  began  with  points  of  local  irritation,  extending  to  the 
entire  arm,  and  becoming  in  a  few  days  a  constitutional  disorder.  It 
ran  through  a  most  violent  course,  attended  with  suppuration  at  various 
points  in  the  hand  and  arm,  and  leaving  the  subject  extremely  pros- 
trated and  emaciated,  with  a  long,  i)rotracted  convalescence.  There 
was  finally  remaining  only  the  stiffening  of  the  two  fiiigers  of  the 
affected  hand. 

The  second  case  was  seen  in  consultatioji.  It  occurred  in  con- 
sequence of  a  scratch  by  a  piece  of  necrosed  bone,  in  performing  a 
surgical  operation.  Incisions  had  already  been  made  to  relieve 
tension  at  several  points  about  the  hand  and  wrist,  and  the  patient 
was  kept  under  the  influence  of  morphine.  It  may  be  briefly  stated 
that  under  appropriate  treatment,  he  eveniually  recovered  entirel3\ 

A  few  typical  cases  occurring  from  other  causes  than  direct  infec- 
tion in  i)ost-mortem  examinations,  and  in  people  carrying  on  the 
ordinarj^  avocations  of  life,  maj-  be  instructive. 

Dr.  P.  E.  Murray,  of  Atlanta,  stated  in  a  private  communication 
his  experience  with  a  fatal  case  of  septicajmia  resulting  from  an  ab- 
scess of  a  tooth,  which  was  treated  by  dentists,  but  was  never  ex- 
tracted, as  it  should  have  been,  in  order  to  procure  proper  drainage 
for  the  peridental  abscess. 

The  same  physician  treated  a  case  of  x)ypemia  resulting  from  a 
punctured  wound  in  the  forefinger  which  had  come  in  contact  with 
the  fin  of  a  dead  fish.  The  inflammation  of  the  soft  parts  was  con- 
siderable, but  the  bone  was  uninjured.  Pus  formed  and  evacuated 
itself  on  both  dorsal  and  palmar  surfaces.     The  finger  was  thoroughly 
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cauterized  witli  nitrate  of  silver  and  bandaged  with  adhesive  strij^s. 
Calomel  was  administered  and  was  followed  later  by  trifolium  com- 
pound and  sarsai)arilla.  After  more  than  sixty  days'  disturbance  of 
his  health  complete  recovery  resulted.  In  the  earlier  conduct  of  this 
case  another  physician  had  injected  carbolic-acid  solution  by  means 
of  a  hypodermic  needle  into  the  tissues  involved.  The  fault  in  this 
was  in  not  opening  by  a  crucial  incision  before  the  use  of  the  carbolic 
acid. 

A  case  of  blood  poisoning  from  the  wound  of  a  dead  fish  fin  was 
also  seen  during  the  senior  author's  work  at  the  Cotton  States  and 
International  Exposition,  where  a  great  many  fish  were  prepared 
for  the  visitors  at  a  restaurant  near  the  exposition  hospital.  The 
man's  arm  was  very  much  swollen  within  a  few  hours  after  the  injury. 
The  patient  was  seized  with  rigors,  faintness,  nausea,  and  vomiting, 
and  complained  of  headache  and  pain  in  the  arm.  His  arm  was  very 
much  swollen,  red,  and  angry.  The  treatment  instituted  was  to  incise 
the  i3oint  and  to  dress  antiseptically  with  turpentine  and  olive  oil  and 
camphor.  At  the  same  time  calomel  and  soda,  followed  hj  quinine 
and  phenacetin  and  salol  were  administered.  He  was  ordered  to  get 
a  flaxseed  poultice  and  ai)ply  every  two  hours  warm.  He  was  very 
sick  for  a  daj^  but  gradually  recovered.  His  temperature  was  at  one 
time  quite  high,  but  after  thorough  purgation  he  was  free  from  fever. 
Dr.  P.  E.  Murray  also  treated  a  similar  case  successfully^  with  tur- 
pentine and  camphor  after  free  incision. 

It  has  been  the  senior  writer's  good  fortune  during  a  large  experi- 
ence in  surgical  work  and  in  performing  x'ost-mortem  operations  to 
escape  any  constitutional  contamination ;  he  suffered  only  slightly  on 
one  occasion  from  local  infection  from  dressing  wounds  several  days 
after  they  were  received  on  the  field  of  battle.  In  view  of  the  fact 
that  several  points  presented  festering  sores  on  his  hands  from  con- 
tact with  wounds  which  were  undergoing  purulent  degeneration  from 
delay  in  receiving  attention,  it  is  inferred  that  the  septic  matter  failed 
to  i^roduce  blood  poisoning  because  of  not  finding  a  state  of  suscepti- 
l)ility  in  the  organization. 

We  may  therefore  look  for  an  explanation  of  the  greater  tendency 
of  some  than  of  others,  who  undergo  the  same  kind  of  exposure,  to 
suffer  from  purulent  infection  in  the  underlying  i)redisposition  of  the 
former  and  the  comparative  immunity  of  the  latter  to  septic  con- 
tamination. But  the  necessity  of  the  exercise  of  all  due  precaution  is 
accentuated  by  this  condition  of  susceptibility. 

Cases  of  infection  from  the  tul)eH  used  by  l)acteriologists  are  fre- 
qiKiii.  The  bacillus  of  tuberculosis  has  been  known  to  be  inoculated 
ijito  tlie  liand  of  the  bacteriologist  cut  by  a  piece  of  broken  test  tube. 
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lu  tlie  same  way  autlirax  lias  been  inoculated  into  tlie  finger  of  a 
bacteriologist.  Blood  poisoning  frequently'  results  from  a  carbuncle. 
Septicaemia  and  pynemia  are  I'esults  of  liuman  bites,  of  vaccination, 
abscesses  in  tbe  accessory  sinuses  of  the  nose,  criminal  abortion, 
puerperal  infection,  wound  from  a  dead  fisb's  fins,  nail  wounds, 
abscess  of  the  tooth,  and  many  minor  surgical  oj^erations.  An  abun- 
dance of  caution  in  dealing  with  all  of  the  above  conditions  is  not 
o vercaref  ulness . 

In  cases  of  puerperal  infection  we  have  a  condition  xerj  closely 
allied  to  septicaemia.  We  also  find  toxaemia  due  to  fecal  impaction 
of  long  standing.  Both  of  these  conditions  are  complications  which 
are  often  found  after  surgical  operations.  Becent  reports  of  Gould 
and  Colman  of  cases  before  the  Clinical  Society  of  London  make  this 
subject  especialh'  appropriate. 

The  case  of  Gould  was  one  in  which  volvulus  had  existed  and  the 
operation  was  successful,  but  unfortunately  the  contents  of  the  bowels 
were  regurgitated  into  the  stomach  and  were  absorbed. 

The  case  of  Colman  is  interesting  in  view  of  its  having  been  diag- 
nosticated as  intestinal  tc^xfemia ;  the  patient  was  treated  successfully 
and  was  restored.     All  symptoms  were  relieved  by  enemata. 

The  existence  of  mania  in  this  case  makes  it  very  similar  to  the 
one  described  by  Hippocrates  in  Criton  of  Thasno,  who  stated  that 
the  patient  was  "delirious,  deranged,  furious,"  etc.  In  Gould's  case 
an  erythematous  rash  was  only  a  symptom  of  septicaemia  and  coma 
showed  the  toxic  effect  upon  the  brain.  The  condition  known  as 
autointoxication  exists  frequently  in  typhoid  fever  and  scarlet  fever 
from  intestinal  absori:»tion  of  ptomains  in  the  fecal  matter.  In  stab 
wounds  and  gunshot  wounds  perforating  the  intestines  septicaemia  of 
the  same  kind  results  from  absorption  and  failure  of  elimination. 

History. 

Hippocrates,  Galen,  Maggi,  Pare,  and  others  have  contributed  val- 
uable information  on  the  subject  of  septic  and  purulent  diseases. 
The  literature  dates  back  to  a  period  before  Christ  when  Hippocrates 
described  a  case  of  fever  which  could  not  have  been  caused  by  the 
ordinary  condition  of  wounds  even  in  his  day  and  time.  He  calls 
attention  to  the  rapiditj^  of  the  progress  of  the  disease  and  the  final 
death  of  his  patient  in  two  days.  It  was  a  case  of  pure  septicaemia 
without  the  complication  of  pyaemia  or  the  intervention  of  sapraemia. 
The  condition  of  the  bowels,  the  coated  and  furred  tongue,  and  the  high 
tension  of  the  blood»vessels  are  depicted  in  vivid  terms,  and  the  case  is 
justly  entitled  to  be  classical  and  to  come  down  to  the  twentieth  cen- 
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tury  as  a  typical  case.  Tlie  man's  name  was  Criton,  and  he  lived  in 
Thasno.  He  was  taken  with  violent  pain  in  the  great  toe,  and  he  was 
obliged  to  go  to  bed.  The  same  day  he  had  a  rigor,  suffered  with . 
nausea,  and  was  delirious.  On  the  second  day  swelling  of  the  foot 
was  noticed,  and  about  the  ankle  there  was  erythema  with  distention 
and  small  bullae.  He  had  colliquative  diarrhoea.  The  mania  some- 
times noticed  in  septicaemia  is  also  mentioned  as  one  of  the  symptoms 
of  his  disease. 

Adams'  translation  of  the  works  of  Hix^pocrates  gives  the  words 
of  the  Father  of  Medicine  concerning  this  case  and  also  others  of  puer- 
peral fever,  empyema,  and  other  diseases  in  which  septic  processes 
gave  rise  to  fever.  His  commentators  and  followers  mention  cases  of 
traumatic  fever  with  unusual  intensity,  and  we  owe  our  knowledge  of 
these  to  Spigelius,  Tacontius,  and  Celsus ;  ArsetEeus  during  the  Chris- 
tian era  sjjoke  of  metastasis  in  cases  of  pneumonia.  His  views  on 
abscesses  of  the  liver  betoken  great  study  and  close  observation  and 
are  very  much  like  those  held  at  the  present  day.  He  regarded  ab- 
scess of  the  Uver  as  the  result  of  intemperance  and  i)rotracted  disease, 
especially  dysentery  ^nd  colliquative  diarrhoea.  The  name  putrid 
fevers  was  given  to  many  diseases  described  by  Galen,  Aetius,  Syne- 
sius,  Coustantus  Africanus,  Alexander,  and  Palladus.  Therefore  the 
great  ideas  of  putrefaction  and  of  infection  were  brought  out  early, 
and  the  recognition  of  metastatic  abscesses  in  the  lungs  or  kidneys 
was  shown  by  its  mention  by  Araetseus. 

The  treatment  of  septicaemia  and  pyaemia  was,  however,  very  lit- 
tle understood  before  the  time  of  Ambroise  Pare.  Maggi  had  also 
written  a  treatise  on  "Gunshot  Wounds,"  but  beyond  the  practice  of 
pouring  hot  oil  into  the  tract  of  a  bullet,  no  treatment  was  advised. 
This  was  based  upon  an  erroneous  teaching  that  the  bullet  itself 
was  poisonous. 

In  1551,  Pare  taught  the  doctrine  that  infection  came  from  exter- 
nal objects  in  gunshot  wounds. 

Vitiated  air  and  the  close  proximity  of  decomposing  vegetable  and 
animal  products  were,  he  thought,  the  sources  of  this  infection.  A 
very  interesting  anecdote  is  told  of  his  beginning  the  use  of  turpen- 
tine as  an  antiseptic  in  gunshot  wounds.  He  had  exhausted  the  sup- 
ply of  oil,  which  had  been  used  at  the  boiling  jjoint,  upon  all  the 
soldiers  wounded  in  battle  heretofore.  Having  quite  a  number  to 
treat  after  a  battle  at  Susa  in  153G,  he  decided  to  use  oil  of  turpentine 
and  oil  of  roses  as  a  dressing.  He  felt  no  great  concern  as  to  the  out- 
come of  those  soldiers'  wounds  which  had  been  burned  out,  but  spent 
a  slee])less  night  for  fear  i]ife(;tion  might  be  carried  to  the  wliole  sys- 
tem  froiJi  the  lack  of  oil   to  burn  out  the  other  soldiers'  wounds. 
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But  in  the  morning  he  found  that  more  were  complaining  of  pain  and 
symptoms  of  septic  fever  among  the  "former  than  among  the  latter. 
In  fact,  the  turpentine  served  his  purpose  so  well  that  he  did  not  use 
the  boiling  oil  smy  more.  This  was  really  a  great  advance  and  marks 
an  epoch  in  conservative  military  and  civil  surgery. 

Pare  in  1582  taught  that  abscesses  in  the  lungs  and  kidneys  and 
other  internal  organs  may  arise  from  the  state  of  the  blood  from 
wounds  and  changes  in  the  comi^osition  of  the  air. 

In  1553,  Nicholas  Massa  also  took  this  position.  "Valsalva  and 
Dessault  traced  the  origin  of  abscesses  to  injuries  of  the  head,  and 
there  was  quite  a  uniformity  in  the  experience  of  surgeons  that  mul- 
tiple abscesses  were  the  results  of  wounds  or  injuries  to  the  head. 

Haller  made  the  first  experiments  of  any  consequence  on  putrefy- 
ing substances,  in  the  eighteenth  century,  but  Pringle  had  devoted  a 
whole  chapter  to  this  subject  in  his  book  on  "Bad  Air,"  and  many 
experiments  to  ascertain  the  value  of  antiseptics  in  the  presence  of 
putrefj'ing  substances  are  described  by  him  in  a  crude  manner. 
The  most  learned  conclusions  that  were  reached  by  Pringle  did  not 
go  beyond  the  general  notion  that  there  Avere  noxious  gases,  which 
were  verj^  volatile,  and  that  these  gases  were  products  of  decomi)08ing 
straw,  manure,  and  other  organic  substances. 

John  Hunter  in  1793  demonstrated  the  presence  of  pus  in  the 
blood  of  patients  who  died  of  septicaemia. 

Harvey's  jjroof  of  the  circulation  of  the  blood  gave  an  explanation 
for  pyaemia,  and  Velpeau  agreed  with  him  subsequently  as  a  result 
of  his  own  experiments.  Velpeau  considered  pyaemia  a  mixture  of 
pus  and  blood. 

In  1829,  Cruveilhier  seems  to  have  formed  the  idea  that  pygemia 
was  a  disease  whose  elimination  by  the  emunctories  is  impossible 
and  to  have  fallen  into  the  error  of  believing  it  to  be  phlebitis.  Gas- 
pard  and  Ernst  and  R.  Yirchow  showed  by  experiments  that  pyaemia 
was  not  phlebitis  and  not  the  product  of  the  inflammation  of  the  walls 
of  the  veins.  They  proved  that  thrombi  formed  in  the  veins  and  that 
this  decomposing  blood  clot  favored  the  formation  of  abscesses.  They 
separated  the  two  diseases,  pyaemia  and  septicaemia,  into  two  surgical 
affections  of  different  character  based  upon  the  absorption  of  septic 
material. 

Panum  showed  that  the  products  of  fermentation  were  not  really 
volatile,  but  were  stable,  non-volatile  chemical  substances,  and  that 
the  circulation  of  the  blood  was  interfered  with  by  these  substances. 

These  observations  of  Panum  cannot  be  too  highly  regarded,  as 
they  were  made  ten  years  j^revious  to  the  time  when  Lister  j^romul- 
gated  his  views  on  antisepsis  in  1865,  and  caused  the  world  to  look 
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for  a  fermentation  as  the  cause  of  pyaemia  and  of  septiosemia,  and  to 
explain  the  existence  of  pus. 

Hemmer  won  a  x)rize  in  1866  for  the  best  essay  on  the  action  of 
putrefying  substances  on  the  animal  organism,  and  was  awarded  this 
honor  by  the  faculty  of  medicine  at  Munich.  His  exi^eriments  were 
numerous  and  his  conclusions  quite  as  valuable  and  praiseworthy  as 
those  of  Pauum,  who  had  prioritj^  in  expressing  similar  views. 

Pasteur  had  discovered  germs  or  ferments  in  the  air,  and  Alphonse 
Guerin  in  1870  seized  ux)on  the  plan  of  using  cotton  as  a  dressing, 
which  is  known  now  to  absorb  pus  and  to  keep  out  infection. 

Coze,  Feltz,  Belvier,  Lionville,  and  Davaine,  showed  by  experi- 
ments that  germs  did  exist  in  the  blood  of  animals  into  whose  jugular 
vein  pus  had  been  previously  injected. 

In  1877,  1878,  and  1879,  Pasteur  communicated  to  the  Academy 
of  Medicine  the  result  of  his  investigations  going  to  prove  the  pres- 
ence of  pyogenic  bacteria,  and  also  their  role  in  pyaemia  and  septi- 
caemia. Pasteur  and  Lister  had  both  found  these  in  the  air,  while 
Guerin  had  said:  "So,  said  I,  then,  the  miasms  are  the  ferments.  I 
am  able  to  protect  the  wounded  against  their  influence  by  filtering  the 
air,  as  Pasteur  had  done,  while  maintaining  in  opposition  to  Pouchet 
of  Bouen,  that  there  is  a  siDontaneous  generation.  I  thought  then  of 
the  cotton-wadding  treatment,  and  had  the  satisfaction  of  seeing  my 
anticijjation  realized.  It  was  from  this  time  that  dates  in  reality  the 
theory  of  germs  or  of  ferments  as  a  cause  of  purulent  infection." 

Etiology. 

The  staphylococcus  pyogenes  aureus  is  found  in  the  pus  in  cases 
which  run  an  acute  course,  and  the  staphylococcus  pyogenes  albus, 
or  citreus,  or  pyocyaneus  in  pure  culture  has  been  found  in  abscesses 
from  which  there  was  evacuated  a  white,  or  greenish,  or  even  black 
j)us.  A  case  of  Wohlgemuth  was  a  remarkably  i)rolonged  one  of 
infection  by  the  coccus  albus.  The  case  was  clearly  one  of  pyaemia 
developing  multii)le  abscesses  which  appeared  in  various  parts  of  the 
body.     The  final  cure  effected  was  after  five  j^ears  of  treatment. 

Other  pyogenic  cocci,  as  concomitants  of  these,  are  developed  in 
the  process  of  putrefaction  going  on  around  an  ulcerated  surface,  and 
in  tlie  progress  of  the  disorder  known  as  pyaemia,  and  are  to  a  great 
extent  characteristic  of  the  purulen^t  process  in  the  different  struc- 
tures. But  these  are  not  regarded  as  pathognomonic  in  the  seise 
tliat  tlio  jjrosenco  of  a  ai)ecial  })acillus  is  held  to  be  indicative  of  the 
corresponding  disease  of  the  general  system.  The  actual  injection 
of  puH  into  the  circulation  does  not  canwe  pyaemia  proper. 
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The  connectiou  of  pyaemia  and  septica?mia  witli  microorganisms 
of  various  kinds  does  not  lead  to  any  definite  recognition  of  a  bacillus 
as  tlie  causative  element,  and  we  are  warranted  in  attributing  tliese 
disorders  to  ptomaius  or  otlier  putrefactive  agents,  independent  of  a 
distinct  bacterial  origin.  Yet  tlie  distinct  results  obtained  by  anti- 
streptococcus  serum  and  the  constant  presence  of  infusoria  in  the 
blood  after  injection  or  inoculation  of  i^utrid  fluids  both  tend  to  cause 
the  impression  that  the  system  is  more  susceptible  to  i^tomaius  in  the 
presence  of  living  organisms  than  alone.  The  microscope  revealed  to 
Pasteur  two  -sdbrios  as  the  chief  producers  of  pus. 

Morgagni  has  given  us  an  idea  which  has  since  been  found  to  be 
very  well  recognized  in  the  beginning  of  this  century  b}^  the  elaborate 
elucidation  of  the  subject  by  Duquesnay,  and  more  recently  by  Eos- 
well  Park,  and  especially  Pansohoff.  The  principle  is  that  pj-jemia 
often  results  from  autointoxication  or  infection  from  within.  The 
natural  elimination  of  the  products  of  combustion  and  of  digestion, 
as  well  as  the  excretory  processes,  is  not  accomplished  by  the  liver, 
lungs,  bowels,  and  kidneys,  and  we  have  a  depot  of  infection  in  these 
organs  or  in  the  system  generally  diffused. 

Gangrene  verj'  frequently  results  in  septicaemia.  The  system  in 
such  cases  is  poisoned  bj'  degrees.  There  are  well-authenticated 
cases  of  the  gradual  poisoning  of  the  system  for  two  years  after  the 
first  distinct  impression  of  a  toxic  character.  The  symptoms  of  gan- 
grene are  therefore  to  be  remembered  and  to  be  carefullj^  watched. 
Pain  is  one  of  the  first,  a  stinging,  aching,  benumbing  pain,  of  neu- 
ritis. The  most  frequent  accompaniment  of  the  course  of  gangrene 
is  diminished  sensibility  and  a  reduced  temperature  in  the  limb.  In 
two  marked  cases  of  gangrene  of  the  fingers  septic  processes  had  set 
in  before  amjjutation  was  performed.  In  another  case  in  which  Dr. 
J.  McF.  Gaston,  Jr.,  performed  an  amputation  of  the  leg  at  the  point 
of  election,  or  the  tubercle  of  the  tibia,  no  distinct  septic  infection 
had  supervened,  but  a  definite  line  of  demarcation  occurred  before  the 
operation  was  performed,  while  the  line  of  union  in  the  stump  was 
complete  within  a  week  after  the  amputation.  The  other  leg  was 
to  a  great  extent  involved,  due  to  necrosis  of  the  first  phalanx  of 
the  great  toe.  The  free  use  of  permanganate  of  potassium  served 
to  prevent  further  infection  of  a  septic  character  in  both  limbs. 
The  internal  administration  of  Basham's  mixture  with  chlorate  of 
potassium  served  to  eliminate  the  poison  and  to  build  up  the  system. 
The  man  recovered  entirely  and  was  able  to  work  afterwards.  After 
a  year's  time,  however,  the  diseased  condition  of  the  femur,  above  the 
stump,  gave  rise  to  a  local  necrosis.  The  bone  was  thoroughly  cleaned 
with  permanganate  of  potassium,  and  large  pieces  of  necrosed  bone 
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were  excised,  Tlie  bone  was  lestored  aud  healthy  grauiiLitious  filled 
up  the  large  cavity  left  after  the  excision.  Septic  contamination  was 
prevented  by  prompt  and  thorough  excision  of  the  j^arts,  and  only 
after  the  arteries,  veins,  and  lympliatics  were  in  such  a  condition  as 
to  insure  restoration  above  the  j)oint  of  removal. 

Cumston,  of  Boston,  says :  "  The  pain  is  often  sufficiently  sharj)  to 
produce  a  restlessness,  insomnia,  and  frequently  there  is  delirium 
with  fever;  the  patient  presents  extreme  prostration,  there  is  ano- 
rexia, a  profuse  diarrhoea  occurs;  fever  declares  itself,  and  the  pa- 
tient is  quickly  carried  off  by  a  true  septica3mic  process.  All  these 
symptoms  are  due  without  doubt  to  absorx)tion  within  the  economy 
of  a  part  of  the  tissues  and  liquids  from  the  focus  of  the  gangrene, 
and  the  autotoxsemia  is  all  the  more  serious  because  it  occurs  in 
elderly  people  having  a  generalized  arterial  sclerosis,  and  conse- 
quently whose  kidneys  are  insufficient.  .  .  .  Septicaemia  is  the  most 
dangerous  as  well  as  the  most  frequent  comjjlication,  and  as  an  illus- 
tration of  this  I  would  mention  a  case  reported  by  Mendel  of  a  man 
of  sixty-seven  years  presenting  a  senile  gangrene.  The  patient  died 
of  septicaemia  in  a  few  days,  and  the  obliterating  phlebitis  in  the  tibial 
vein,  the  fluid  condition  of  the  blood,  as  well  as  the  great  softness  of 
the  sjjleen,  left  no  doubt  as  to  the  anatomical  diagnosis.  ...  I  would 
mention  the  fact  that  in  these  cases  of  septicaemia  the  liver  and  spleen 
show  signs  of  an  infectious  process.  In  other  cases,  instead  of  a 
general  infection  occurring  at  once,  a  senile  gangrene  may  produce 
a  lymphangitis  and  abscesses." 

Lilienthal  draws  attention  to  acute  sepsis  after  ordinary  urethral 
exploration  with  a  soft  catheter.  Urethral  chills  were  followed  by 
septicaemia  and  death  after  internal  urethrotomy.  He  also  mentions 
other  causes  of  pyaemia.  One  of  the  complications  of  the  tension 
upon  tissues  formerly  lacerated  has  been  septicaemia.  The  stitches 
which  were  used  in  a  flap-splitting  operation  for  lacerated  perineum 
gave  rise  to  great  loain,  and  when  removed  by  the  operator  disclosed 
a  large  amount  of  x>us.     A  fatal  termination  was  then  unavoidable. 

In  this  connection  it  is  important  to  emphasize  the  necessity  of 
careful  attention  to  minor  injuries;  for  nothing  of  this  kind  is  too 
trivial  for  the  careful  consideration  of  the  conscientious  practitioner. 
It  is  a  matter  of  observation  that  many  jjatients  who  present  pyaemic 
symptoms  after  operation  or  injury  are  from  various  causes  more  or 
less  debilitated,  and  for  that  reason  a  tonic  course  of  treatment  during 
the  period  of  diseased  action  should  not  be  neglected.  Physicians 
and  nurses  who  are  especially  exposed  to  wound  infection  should 
guard  against  abrasions  and  i)unctures  so  far  as  possible  during  the 
treatment  of  disease,  and  whon  operating  ui)on  all  classes  of  patients 
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as  well  as  when  conducting  post-mortem  examinations  {Southern  Cali- 
fornia Practitioner). 

Morbid  Anatomy. 

That  pysemia  may  occur  independent  of  any  ptomain  element  is  a 
fair  inference  from  the  history  of  cases  in  which  purulent  absorption 
seems  to  account  satisfactorily  for  the  train  of  disorders  observed. 
In  the  cases  of  multiple  abscesses  which  are  developed  from  a  puru- 
lent focus,  there  is  no  reason  to  doubt  that  pus  has  entered  the  lym- 
phatic system  and,  being  arrested  at  certain  points,  leads  to  local 
collections  of  a  purulent  character.  These  abscesses  conform  in  most 
respects  to  the  characteristics  of  what  is  known  as  cold  abscess,  par- 
taking of  the  nature  of  chronic  abscesses ;  and  they  are  rarely  accom- 
panied with  the  acute  inflammatory  manifestations  of  phlegmonous 
abscesses. 

When  a  purulent  focus  leads  to  the  absorption  of  pus  there  must 
be  a  deficient  formation  of  that  jirotecting  sac  known  as  the  pyogenic 
membrane  and,  consequently,  the  purulent  collection  escapes  into  the 
connective  tissue,  and  is  taken  up  by  the  lymphatics  and  conveyed  to 
the  blood-vessels  or  the  capillaries.  It  then  becomes  absorbed  and, 
in  some  waj-  not  very  well  defined,  develops  pyremia  commonly  under- 
stood as  blood  poisoning. 

There  may  exist  a  local  contamination  from  contact  with  septic 
matter,  which  spends  its  influence  upon  the  part  and  forms  a  circum- 
scribed abscess,  without  manifesting  constitutional  effects.  Again 
there  may  occur  absorption  of  pus  through  a  slight  i)rick  or  abrasion 
of  the  cuticle,  attended  with  but  little  local  irritation,  which  will  lead 
to  general  disturbances  of  a  grave  character.  The  development  of 
lymphangitis  is  marked  by  redness  and  tenderness  along  the  tract  of 
the  lymphatics  and  by  inflammation  of  the  lymphatic  glands. 

This  is  accompanied  with  decided  febrile  reaction  and  prostra- 
tion of  the  vital  forces,  and  terminates  either  by  resolution  of  the 
inflammatory  process  or  by  suppuration  at  different  points  from  ar- 
rest of  the  lymph  in  the  swollen  ganglions.  It  sometimes  appears  to 
lessen  and  mitigate  the  constitutional  disturbance  when  these  local 
collections  of  pus  are  discharged  by  free  incision  and  drainage.  But 
on  other  occasions  no  relief  is  afforded  by  their  evacuation,  and  other 
points  become  the  seat  of  suppuration  with  an  aggravation  of  the 
symptoms  of  purulent  absorption  and  infiltration. 

These  collections  of  pus  are  not  confined  in  distinct  and  circum- 
scribed areas  by  pyogenic  membranes,  but  permeate  the  cellular  tis- 
sue and  extend  along  the  sheaths  of  the  tendons,  thus  assuming  the 
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cliaracter  of  diffused  abscesses.  Tlie  toxsemia  may  be  limited  to  one 
side  of  tlie  body  entirely  or  may  extend  througliout  the  absorbents 
on  both  sides  and  thus  become  general,  involving  the  vs'^hole  system. 
The  exhaustion  of  the  vital  forces  at  this  stage  is  usually  accom- 
panied with  great  emaciation,  and  the  nutritive  process  becomes  so 
much  impaired  that  nourishment  avails  but  little.  In  a  paper  sub- 
mitted to  the  American  Surgical  Association  in  1893,  the  full  report 
of  a  most  protracted  case  of  pyaemia  was  given  in  detail.  The  patient 
presented  all  the  various  features  of  the  different  stages  of  this  affec- 
tion, and  we  would  refer  those  who  are  interested  in  the  history  of 
this  disorder  to  the  transactions  of  that  year  for  information  in  regard 
to  the  progressive  destructive  work  of  this  disease  to  its  fatal  termina- 
tion after  the  lapse  of  nearly  five  months,  attended  with  extreme 
emaciation. 

Lymphangitis. —  Inflammation  of  the  lymphatics  results  from 
lesions  of  the  minute  ramifications  of  the  branches  of  the  absorbent 
system  in  the  superficial  parts  of  the  body.  While  Hamilton  and 
Gross  have  retained  the  term  lymj)hatitis  in  their  works  on  surgery, 
the  word  lymphangitis  is  adopted  by  Agnew,  Smith,  Treves,  Keen, 
and  Busey.  Ashhurst  designates  this  inflammatory  condition  of  the 
lymi)hatic  glands  as  angioleucitis.  Bellamy,  in  his  article  for  the 
"International  Encycloi)asdia  of  Surgery,"  styles  it  lymphangitis, 
using  the  term  tubular  lymphangitis  for  inflammation  of  the  larger 
continuous  lymphatic  trunks.  Lymphadenitis  indicates  inflammation 
of  the  glands  into  which  the  affected  lymphatics  empty. 

The  etiological  factor  and  the  pathological  changes  resulting  there- 
from are  involved  in  doubt,  which  even  the  advances  in  bacteriology 
have  not  cleared  up  satisfactorily.  But  it  is  well  known  that  the 
slightest  injury  of  the  i^eripheral  branches  of  the  lymphatic  system 
may  be  followed  by  the  very  gravest  constitutional  effects.  Exten- 
sive traumatism  of  the  vital  structures  rarely,  if  ever,  induces  lymph- 
angitis. But  a  slight  abrasion  of  the  cutaneous  tissue  of  a  finger  or 
toe  vasij  cause  irritation  which  is  extended  along  the  lymphatics  to 
the  axillary  or  inguinal  glands,  and  is  attended  with  disturbances  of 
the  whole  i)hysieal  organization. 

The  correlation  between  the  cai:)il]aries  and  the  minute  nerve 
fibrils  in  the  affected  j)art  is  evidently  disturbed  at  the  very  outset, 
and  the  ganglionic  element  of  this  network  of  terminal  branches  being 
perverted,  explains  the  derangement  of  the  absorbents  which  ensue. 

Sufficient  importance  has  not  been  assigned  to  this  triune  organ- 
ization of  minute  nerves,  blood-vessels,  and  absorbents  in  attempting 
to  fathorn  tlie  de.pths  of  j)athological  diagnosis.  There  is  such  an 
intimate  relation  between  the  capillaiies,  the  nerve  fibrils,  and  the 


588  GASTON — PYEMIA  AND   SEPTICAEMIA. 

lympliatics  supplied  to  tlie  skin  that  auy  irregular  local  impression 
upon  a  particular  portion  of  tlie  cutaneous  investment  of  tlie  body  is 
soon  communicated  tlirougli  the  nerve  centres  to  the  internal  viscera. 
A  ijerverted  action  in  one  part  is  propagated  to  other  parts  so  as  to 
induce  general  disturbance  of  the  system. 

The  constitutional  derangement  accompanies  the  external  super- 
ficial inflammation,  and  fever  with  jDrostration  of  the  vital  forces  in- 
dicates the  pervading  influence  of  the  septic  contamination.  While 
lymphangitis  originates  frequently  from  slight  superficial  abrasion  of 
the  skin,  it  is  held  that  some  poisonous  element  enters  through  the 
lymphatics  and  involves  the  nerves  and  vascular  system. 

The  cause  of  this  affection,  according  to  Kosenbach,  is  the  in- 
vasion of  the  lymphatics  by  a  si^ecific  thread-forming,  spore-bearing 
microorganism  derived  from  decomposing  animal  matter.  It  would 
seem  that  some  modification  of  the  inflammatory  process,  such  as  we 
have  suggested  for  the  incipient  element  of  tetanus  in  a  discussion 
on  this  subject  before  the  International  Medical  Congress  at  Wash- 
ington, may  apply  in  this  case. 

The  x^reseiice  of  a  factor  with  the  characteristic  ptomain  quality 
may  account  for  the  extension  of  a  septic  influence  to  the  adjacent 
and  more  remote  parts.  In  the  former  it  produces  results  in  certain 
areas  of  lymphatic  radicles,  and  in  the  latter  it  involves  the  larger 
continuous  lymphatic  trunks,  under  the  designation  respectively  of 
reticular  and  tubular  lymphangitis.  The  difference  between  the 
ordinary'  results  of  an  irritant  and  the  special  manifestation  of  lym- 
phangitis depends  then  upon  the  ptomain  element. 

The  development  of  traumatic  neuritis  is  the  most  common  com- 
plication of  surgical  cases ;  and  there  is  rarely  any  extensive  lesion 
which  is  not  accompanied  with  more  or  less  pain  depending  upon  the 
inflammation  of  the  nerve  or  its  neurilemma.  The  irritation  of  the 
peripheral  branch  of  a  nerve  may  set  np  a  train  of  disorders  termi- 
nating in  tetanus  or  lymphangitis,  and  the  serious  consequences  of 
both  these  affections  are  well  known.  In  the  latter  condition  not 
only  the  lymphatic  ducts  become  implicated  but  ganglions  are  in- 
volved in  the  inflammatory  process,  and  suppuration  is  set  up  in  the 
course  of  the  lymphatics,  with  the  characteristic  features  of  pyaemia, 
terminating  in  multiple  abscesses  in  various  portions  of  the  body. 

The  cutaneous  development  of  the  minute  branches  of  the  cerebro- 
spinal system  of  nerves  and  the  ganglionic  ramifications  of  the  great 
sympathetic  are  so  related  to  the  capillaries  as  to  establish  a  recip- 
rocal action  and  reaction  between  them  and  the  great  nerve  centres. 
The  vasomotor  nerves  are  so  intimately  linked  with  the  excitomotor, 
the  excitosecretory,   and  the  excitodynamic  system  of  nerves  that 
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imioressions  made  tlirougli  the  superficial  afferent  nerves  are  con- 
vej'ecl  to  all  the  cori)oreal  structures  and  tissues  so  as  to  x^roduce 
their  effects  upon  the  different  organs.  Eeflex  phenomena  depend 
on  a  complex  interchange  of  local  pathological  conditions  through  th-e 
nervous  ramifications  to  remote  x)arts  of  the  bod}'. 

Observation  of  the  changes  resulting  from  inflammatorj^  processes 
should  be  accompanied  by  a  study  of  those  modifications  impressed 
upon  the  tissues  by  imi)airment  or  undue  activity  of  the  nerve  ele- 
ment which  enters  into  their  composition.  That  many  operators  fail 
to  take  the  nervous  system  into  account  in  the  management  of  their 
cases  shows  a  lack  of  due  consideration  of  the  surroundings  of  a 
patient.  A  skilful  operator  may  be  disc^ualified  for  the  highest  attain- 
ment in  surgery,  through  neglect  of  proper  precaution  in  proceeding 
with  an  oj)eration,  or  subsequently. 

With  our  deficient  knowledge  of  the  etiological  factor  in  that  con- 
dition known  as  shock,  I  am  inclined  to  the  view  that  a  continuous 
baleful  influence  is  propagated  to  the  nerve  centres  from  the  disinte- 
g.-ation  of  the  structures  involved,  and  that  this  may  be  modified 
favorably  by  amj)utation  with  a  clean  incision  through  sound  tissues 
abov.e  the  point  of  injury,  very  soon  after  such  violence  to  the  parts. 
A  proper  ai)preciation  of  the  p)articij)ation  of  the  ganglionic  nervous 
system  in  shock  should  impress  the  great  urgency  of  arresting  the 
morbific  influence  by  removing  the  cause. 

The  motor  and  sensory  branches  of  the  cerebrospinal  system  of 
nerves  are  so  related  to  the  ganglionic  nerves  that  an  impression  is 
propagated  from  the  former  to  the  latter  by  every  change  resulting 
from  violence.  We  are  therefore  prepared  to  expect  surgical  shock 
involving  the  organic  nerve  centres  after  any  accident  accompanied 
by  great  laceration  and  contusion  of  the  soft  parts,  or  after  a  com- 
minuted fracture  of  the  bones  of  the  lower  extremities. 

To  a  greater  or  less  extent  the  injury  inflicted  on  the  superficial 
cutaneous  nerve  fibrils  is  extended  to  the  internal  organs  by  the  cor- 
relation of  the  nerves  and  capillaries  with  the  viscera,  and  any  exten- 
sive injury  to  the  surface,  however  slight,  is  attended  by  marked  vital 
depression.  A  striking  illustration  of  this  fact  is  presented  in  the 
grave  effects  of  slight  superficial  burns  extending  over  a  large  surface, 
and  the  serious  consequ'ences  of  the  stings  of  wasi)S  or  bees  over  any 
considerable  i)art  of  the  body,  though  each  is  insignificant  in  itself. 
The  notable  effects  observed  after  the  application  of  cups,  sinapisms, 
and  V)listers  to  the  skin  are  likewise  due  to  the  sympathies  established 
through  this  cliannel  of  the  nerves. 

An  evidence  of  the  inutual  dependence  of  the  supcrficdal  and  deep- 
seated  structures  is  furnished  Ijy  the  fact  that,  under  some  conditions 
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of  tlie  organism,  au  irritant  fails  to  manifest  its  influence  on  the 
tissues.  The  mustard  or  cantharides  may  be  applied  to  the  surface 
for  the  ordinary  period,  under  such  a  depressing  modification  of 
vitality,  without  producing  any  j)erceptible  effect.  Yet,  when  a  change 
has  been  effected  in  the  state  of  the  organization,  normal  susceptibility 
is  restored.  The  natural  sensibility  returns  to  the  skin,  and  irritation, 
with  the  consequent  inflammation,  manifests  itself  in  the  parts  where 
no  effect  was  previoush^  observed.  A  rigid  investigation  of  the  nerve 
element  implicated  in  this  condition  is  required  by  those  who  would 
fathom  this  lack  of  the  excitodynamic  function  of  the  nerves. 

Symptomatology. 

The  symptoms  of  the  disease  known  as  pysemia  are  not  always 
sufficiently^  characteristic  to  cause  the  presence  of  pus  to  be  seriously 
suspected  until  the  indubitable  evidences  of  fluctuation,  and  the  test 
by  the  hj^podermic  syringe  reveal  it.  This  has  been  the  case  more 
than  once  in  our  own  experience.  The  temperature  and  the  signs  of 
decomposition  of  tissue  may  cause  strong  suspicion,  yet  the  evidence 
of  the  aspirating  needle  is  in  some  cases  misleading.  The  needle 
may  become  clogged  with  a  portion  of  the  hepatic  tissue  in  passing 
through  the  liver,  and  the  point  may  really-  be  in  the  pus  and  yet 
no  evidence  of  the  fact  be  present.  The  pus  itself  may  be  so  thick 
as  to  make  its  passage  through  the  bore  of  the  needle  impossible, 
and  an  incision  into  the  tissue  itself  ma}^  be  necessary  to  reveal  the 
presence  of  jjus.  Again  the  abscess  itself  may  be  situated  so  deep 
and  the  tissues  surrounding  it  may  be  so  healthy  in  appearance  that 
there  may  be  nothing  to  indicate  its  presence.  The  tissues  around 
a  perineal  abscess,  an  abscess  of  the  appendix,  or  an  abscess  of  the 
thigh  may  be  healthy  even  in  close  proximity  to  the  pus.  In  such 
cases  a  pyogenic  membrane  has  formed  around  the  inflammatory  i)rod- 
uct,  and  has  effectually  stopped  the  i^rogress  of  the  cell  destruction, 
while  the  germs  also  are  inhibited  and  closed  in,  as  it  were.  The 
rain  may  be  considerable  from  the  tension  thus  exerted  upon  the  tis- 
sues.    The  pain  should  be  a  guide  in  performing  au  oi^eration. 

But  the  ramifications  of  the  nerves  are  so  that  the  j^ain  is  not  to 
be  found  at  the  j)oint  of  pus  formation.  The  frequent  difiiculty  in 
making  a  diagnosis  may  be  illustrated  by  the  following  case  which 
was  reported  by  Dr.  Gaj'.  The  patient  was  a  physician,  a  man 
over  six  feet  four  inches  in  stature,  and  of  magnificent  proportions 
otherwise,  who  sustained  a  slight  scratch,  resulting  in  pyaemia.  His 
finger  was  S(3ratched  and  the  red  Hue  indicating  the  tract  of  lym- 
phatics extended  to  the  arm-pit.     This  red  line  was  narrow  and  was 
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discovered  early.  Tlie  cliill  wliicli  usliered  in  tlie  septic  infection 
was  followed  by  high  fever.  The  grave  symptoms  were  not  controlled 
by  the  remedies  ai^plied.  An  abscess  extending  from  below  the  arm- 
pit to  the  hip  was  discovered  and  over  a  gallon  of  x)us  was  evacuated. 
The  infection  came  from  some  troublesome  sores  which  he  had 
dressed  in  one  of  his  patients.  The  case  ran  for  ten  days  before 
fever  and  pain  subsided,  and  before  consciousness  returned.  The 
delirium  was  indicative  of  involvement  of  the  nervous  centres,  and  so 
we  may  explain  the  complete  paralysis  of  his  body  which  was  present. 

A  colored  man,  about  30  years  of  age,  had  enjoyed  complete  health 
until  attacked  with  typhoid  ijneumonia  some  twenty  months  before 
coming  under  observation,  after  which  he  suffered  from  general 
prostration,  terminating  in  the  develo^iment  of  several  tumors  in  the 
lumbar  and  femoral  regions.  Upon  examination  a  large  tumor  was 
found  extending  from  the  left  lumbar  across  to  the  hypochondriac 
region  of  the  same  side  and  reaching  below  the  points  of  the  false 
ribs;  in  this  fluctuation  was  evident,  but  deej)  seated.  There  was 
no  indication  of  pointing  or  thinning  of  the  superficial  tissues,  but  a 
general  protuberance.  An  enlargement  of  the  structures  composing 
the  posterior  aspect  of  the  left  thigh  immediately  below  the  gluteal 
region,  with  evidence  of  fluctuation  in  a  limited  area,  was  also  very 
perceptible,  and  materially  interfered  with  locomotion.  There  were 
two  other  prominences  near  the  sacrum,  one  of  which  could  be  traced 
towards  the  left  iliac  region.  It  was  thought  proper  to  make  an  ex- 
ploratory puncture  at  the  time  in  the  left  lumbar  region ;  more  than 
usual  resistance  was  found  after  passing  through  the  subcutaneous 
cellular  tissue,  but  the  instrument  was  finally  thrust  into  a  cavity, 
from  which  there  flowed  through  the  cannula  pus  of  a  character 
corresponding  to  that  observed  in  scrofulous  abscesses.  With  the 
recognized  practice  of  avoiding  a  free  opening  in  such  cases,  we  em- 
ployed the  aspirator  for  drawing  off  the  contents,  but  found  that  all 
the  accumulation  was  not  discharged,  owing  to  the  clogging  of  the 
tube.  On  the  day  following  it  was  concluded  to  take  the  choice  of 
evils,  and  make  a  free  incision  into  the  abscess,  when  again  the 
operator  was  impressed  with  the  dense  nature  of  the  investing  tis- 
sue, and  considerable  force  was  required  to  penetrate  the  cavity 
with  a  shari^-pointed  bistoury.  A  copious  discharge  of  purulent 
fluid,  mixed  with  cheesy  flocculi,  resulted  from  this  free  opening, 
and  a  tulie  eight  inches  in  length  was  left  in  the  cavity  to  effect 
thorough  drainage,  while  a  firm  compress  was  secured  by  a  bandage 
around  the  body. 

We  wish  to  impress  the  great  importance,  in  these  cases  of  exten- 
sive abscesses,  of  approximating  the  walls  by  compression  at  all 
])oints  exco])t  immediately  around  the  external  opening,  so  as  to 
agglutinate  the  Kurfac(!S  of  tlie  pyogenic  membrane.  If  all  tlie  ])us 
of  an  abscess  is  evacuatrnl,  a  vacuum  is  left,  and  there  is  a  great 
proneness  to  redevelopmcjit,  unless  such  compression  is  resorted  to 
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and  kei^t  up  coiitiuuously,  in  order  to  favor  uuiou  by  granulation  be- 
tween tlie  approximated  walls.  The  presence  of  a  pyogenic  mem- 
brane in  all  abscesses  serves  to  protect  tlie  adjacent  tissues  from 
contact  with  the  i)us,  and  without  this  i^rovision  purulent  absorption 
would  doubtless  occur  in  most  instances  of  suppuration. 

The  dense  and  resisting  nature  of  the  pyogenic  membrane  was  a 
remarkable  feature  of  this  case.  It  was  found  that  the  discharge 
diminished  in  a  few  days,  so  as  to  render  the  drainage  tube  unneces- 
sary, and,  with  the  application  of  absorbent  cotton  over  the  opening, 
and  some  folds  of  cloth  as  a  compress,  the  cavity  was  obliterated 
within  a  week,  so  that  there  was  only  a  slight  collection  immediately 
around  the  opening  made  by  the  knife.  Attention  was  next  directed 
to  the  abscess  of  the  thigh,  which  was  treated  in  the  same  manner  as 
detailed  in  the  case  of  the  lumbar  abscess ;  but,  owing  to  the  permea- 
tion of  the  fascia  and  intermuscular  spaces  by  the  purulent  collection, 
the  result  was  not  so  favorable.  There  w^as  still  considerable  indura- 
tion of  the  deep  structures,  as  was  perceived  upon  palpation;  and 
the  original  opening  had  not  closed.  As  proper  compression  around 
the  entire  liml)  could  not  be  made  without  impeding  the  circulation, 
it  was  not  iirncticable  to  effect  such  approximation  of  the  walls  of 
the  pyogenic  membrane  as  to  agglutinate  them.  Upon  the  dorsal 
surface  were  observed  the  indications  of  the  openings  of  other  ab- 
scesses, but  of  much  less  extent  than  the  two  which  have  been  men- 
tioned; and  there  were  no  new  developments  of  a  purulent  nature. 
As  this  condition  is  attributable  to  the  altered  state  of  the  secretory 
and  absorbent  apparatus  along  with  impaired  nutrition,  the  aim 
throughout  was  to  restore  tone  to  the  organization  and  correct  the 
deteriorated  condition  of  the  blood  elements.  The  patieut  was  given 
Lugol's  solution  of  iodine  and  iodide  of  potassium  continuously, 
with  extract  of  malt  during  the  first  month.  This  was  followed  l)y 
the  syrup  of  iodide  of  iron  and  cod-liver  oil,  with  the  most  nutritious 
food;  but  as  an  oedematous  condition  of  the  extremities  with  puffing 
of  all  parts  of  the  body  ensued,  one-fourth  grain  of  the  protiodide  of 
mercury  was  ordered  three  times  a  day,  and,  with  the  continuation 
of  this  for  ten  days  there  was  no  longer  any  oedema,  while  the  gen- 
eral appearance  materially  im^iroved. 

The  immediate  or  exciting  cause  of  the  multifile  abscesses  in  this 
case  was  doubtless  embolism,  since  they  were  not  the  result  of  any 
local  irritant,  nor  could  they  be  attributed  to  micrococci.  In  the 
pus  from  cold  abscesses,  Rosenthal  was  unable  to  find  any  micro- 
organisms; and,  although  there  is  much  in  favor  of  the  idea  that 
suppuration  is  dependent  upon  the  presence  of  microorganisms,  yet 
it  cannot  at  the  present  time  be  stated  as  absolutely  proven.  In  the 
adynamic  state  of  the  vasomotor  system  of  nerves  connected  with  the 
atony  of  the  circulatory  apparatus,  both  central  and  peripheral, 
attending  the  general  prostration  under  which  this  man  labored  for 
more  than  a  year,  it  is  a  fair  inference  that  some  thrombosed  vessels 
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existed,  which  originated  this  trouble,  accompanied  with  scrofulous 
cachexy.  We  had  now  relieved  the  local  effects  by  the  evacuation  of 
five  different  collections  of  pus,  but  the  more  difficult  task  of  correct- 
ing the  widespread  deterioration  in  the  nutritive  functions  was  yet 
to  be  accomplished.  The  disorder  was  not  local  but  constitutional, 
and  had  to  be  treated  accordingly  by  remedies  to  recuperate  the  vital 
forces. 

Lymphangitis  originates  frequently  from  slight  abrasions  or  pricks 
independent  of  septic  influences,  but  may  occur  with  any  unhealthy 
wound.  Stephen  Smith  describes  it  as  follows:  "Lymphangitis  ma.y 
occur  in  any  wound,  and  is  due  to  a  poison  passing  through  the  lym- 
phatic vessels ;  this  poison  may  be  decomposed  secretions  from  the 
wound,  or  putrid  matters ;  it  appears  as  fine  red  strise,  running  longi- 
tudinally from  the  wound  toward  the  swollen  and  sensitive  glands ; 
the  limb  is  painful  on  motion;  there  are  fever,  loss  of  appetite,  and 
general  depression ;  the  inflammation  may  terminate  in  resolution  or 
in  the  formation  of  abscess  at  some  point." 

The  details  of  a  case  formerly  under  our  care  will  illustrate  satis- 
factorily most  of  the  phases  of  this  malady. 

Mr.  A.  J.  S ,  40  years  old,  of  robust  constitution  and  enjoying 

heretofore  good  health,  received  on  the  17th  of  March,  1887,  a  slight 
injury  from  a  copper  wire  over  the  articulation  of  the  first  and  second 
phalanges  of  the  middle  finger  of  the  right  hand,  involving  the  super- 
ficial layer  of  the  skin  without  any  sanguineous  discharge.  It  caused 
but  little  inconvenience  at  the  time,  but  gave  him  some  inconvenience 
that  night,  and  on  the  following  day  the  patient  punctured  a  small 
festering  point  with  his  penknife,  under  the  impression  that  a  dis- 
charge would  afford  relief .  The  finger  became  painful  and  somewhat 
red,  yet  there  was  no  swelling.  He  applied  some  camphorated  spirit 
of  turi^eutine  without  affording  relief,  and  finding  on  the  next  day 
that  the  pain  extended  up  the  arm  with  an  enlargement  and  soreness 
of  the  axillary  glands,  he  sought  medical  advice. 

March  19th,  the  patient  presented  a  care-worn  appearance  with 
some  febrile  excitement  and  there  was  a  red  streak  extending  along 
the  back  of  the  hand  and  up  the  forearm  with  increased  ijain 
throughout  the  entire  limb,  yet  there  was  but  little  swelling  in  the 
finger  or  hand  on  that  occasion,  while  the  glands  in  the  axilla  were 
considerably  indurated  and  enlarged.  We  prescribed  for  internal 
use  a  compound  of  fluid  extract  of  jaborancli  one  ounce,  salicylate 
of  sodium  two  drachms,  and  syrup  of  orange  peel  two  ounces,  to  be 
taken  in  teaspoouful  doses  every  hour ;  and  for  external  application, 
belladonna  ointment,  smeared  over  the  finger,  along  the  arm,  and  upon 
the  enlarged  axillary  glands  every  two  or  three  hours.  On  March 
20th,  there  was  marked  aggravation  of  the  local  trouble;  the  ther- 
mometer indicated  102''  and  the  ])ulse  was  110  to  the  minute,  while 
the  hand  was  swollen  and  the  redness  along  the  forearm  was  then 
defined.  We  prescriljed  Hul])hate  of  (piiuine,  gr.  xx.,  Dover's  pow- 
VoL.  XV.— 38 
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der  and  calomel  eacli  gr.  xii.  in  four  capsules,  one  to  be  taken  every 
two  hours;  and  belladonna  ointment  3!.,  witli  camphor  3i.,  to  be 
applied  locally  with  poultices  of  flaxseed  and  hops  to  the  hand. 

On  the  21st,  there  was  a  reduction  of  temperature  to  100°  and  of 
the  pulse  to  100,  but  the  finger  was  swollen  and  very  painful,  with 
seropurulent  collections  beneath  the  outer  layer  of  the  skin  on  its 
dorsal  aspect,  which  were  discharged  by  punctures.  Ordered  to  re- 
sume jaborandi  and  salicylate  of  sodium.  In  the  afternoon  the  in- 
flammatory indications  had  become  more  aggravated  and  the  fever  con- 
tinued, without  any  free  evacuation  from  the  bowels  for  twenty -four 
hours.  We  ordered  the  following  mixture :  Infusion  of  serpentaria 
ten  ounces,  syrup  of  rhubarb  two  ounces,  tincture  of  aconite  twenty 
drops,  and  sulphate  of  sodium  one  ounce,  to  be  taken  in  doses  of  a 
wineglassful  every  hour  until  the  bowels  were  moved,  and  afterwards 
at  longer  intervals.  A  liniment  of  spirit  of  turpentine,  six  ounces,  and 
camphor,  three  drachms,  was  applied  to  the  entire  arm. 

On  the  22d,  all  the  symptoms  were  of  a  more  serious  order,  but 
the  cathartic  had  had  the  desired  effect.  We  then  gave  sulphate  of 
quinine,  gr.  xx.,  with  camphorated  Dover's  powder,  gr.  xii.,  in  four 
capsules,  one  every  two  hours.  For  local  treatment,  we  ordered 
flaxseed  and  hops  to  the  hand  with  the  addition  of  Peruvian  ba.rk  and 
charcoal  to  the  poultice  enveloping  the  engorged  finger.  The  camphor- 
ated turpentine  liniment  was  continued  to  the  hand,  arm,  and  axillary 
glands. 

On  March  23d,  the  temperature  was  normal  and  the  pulse  70  to 
the  minute,  but  there  was  a  tendency  to  general  i^rostration,  and  there 
were  indications  of  loss  of  vitality  in  the  finger.  A  tonic  and  recuper- 
ative course  was  adopted  with  the  use  of  fluid  extract  of  malt  day  and 
night,  and  a  mixture  .of  a  decoction  of  Peruvian  bark  twelve  ounces, 
tincture  of  nux  vomica  half  a  drachm,  and  chlorate  of  potassium  .two 
drachms,  half  a  wineglassful  to  be  given  every  two  hours.  The  con- 
strictions at  the  joints  of  the  finger  being  considerable,  with  diminu- 
tion of  the  natural  heat  at  the  extremity,  free  incisions  were  made  on 
the  palmar  aspect  of  each  articulation,  and  also  on  the  dorsal  aspect 
of  the  metacar])o-phalangeal  junction;  these  permitted  the  escape  of 
ill-conditioned  pus  from  the  last-named  opening  and  from  that  in  fi  out 
of  the  same  articulation.  The  Peruvian  bark  and  charcoal  with  flax- 
seed and  hop  poultices,  kept  hot  by  frequently  renewing  the  applica- 
tion, were  diligently  employed  on  the  finger  and  hand,  while  spirit  of 
turpentine  with  camphor  was  poured  into  the  incisions  at  each 
dressing. 

On  the  24th,  it  was  evident  that  the  first  phalanx  of  the  middle 
finger  had  lost  its  vitality,  and  the  patient  was  informed  that  an  oper- 
ation would  be  requisite,  but  that  it  was  preferable  to  wait  for  the 
line  of  demarcation  to  be  established  before  amputating  the  finger. 
On  the  26th,  the  line  of  separation  being  defined  between  the  gan- 
grenous and  living  tissue  midway  of  the  second  phalanx,  the  finger 
was  amputated  by  disarticulation  from  the  metacarpal  bone. 

Upon  the  withdrawal  of  tho  pressure  from  the  brachial  artery  it 
was  observed  that  no  jet  of  blood  occurred  in  the  wound,  but  that 
there  was  copious  oozing  from  several  jioints.     As  the  api)lication  of 
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hot  water  did  not  control  this  bleeding,  we  saturated  a  compress  of 
absorbent  cotton  with  cami^horated  si^irit  of  turpentine  and  arrested 
the  oozing.     The  patient  made  an  uneventful  recovery. 

In  another  similar  case,  resulting  from  a  slight  wound  on  the  dor- 
sal aspect  of  the  first  joint  of  the  middle  finger  from  the  front  tooth  of 
an  individual  who  was  struck  in  the  mouth,  gangrene  of  the  first  and 
second  phalanges  occurred,  and  the  lymphangitis  extended  to  the  arm- 
pit, with  great  constitutional  disturbance.  The  finger  was  amputated 
at  the  metacarpal  joint  and  the  case  terminated  well. 

While  living  in  Brazil  the  writer  was  once  called  to  treat  a  woman 
who  had  slapped  her  daughter  in  the  mouth  by  a  backward  blow; 
the  fourth  finger  was  slightly  injured  by  a  tooth,  and  a  lymi)han- 
gitis  occurred,  terminating  in  ankylosis  of  the  joints  of  the  finger. 

The  symptoms  of  pyaemia  are  well  described  by  Braidwood,  from 
whom  we  quote  the  following  summary,  which  gives  us  a  clear  ac- 
count of  the  ordinary  course  of  the  disease :  "  Commencing  suddenly, 
generally  with  rigors  and  pyrexia,  sometimes  with  a  depressed  and 
anxious  countenance,  we  next  observe  the  i)atient  suif ering  from  bron- 
chitis or  pneumonia,  profuse  perspirations,  a  dusky  and  icteric  dis- 
coloration of  the  conjunctivas  and  skin,  a  peculiar  heavy  or  i:)urulent' 
(before  called  sweet  or  hay -like)  odor  of  the  breath,  disinclination  to 
food,  extreme  prostration,  restlessness,  then  muttering,  and  lastly 
maniacal  delirium,  a  rapid  i^ulse,  and  increased  temperature  of  the 
skin.  These  are  the  constitutional  symptoms  which  characterize  this 
disease,  and  which  are  accompanied  by  the  formation  of  secondary 
abscesses  in  the  joints  or  beneath  the  skin;  while  the  wound  (if 
present)  becomes  stagnant,  its  granulations  look  glazed,  the  discharges 
become  sanious,  offensive,  or  of  a  bluish-green  color,  and  the  edges 
gape.  Except  in  the  acute  form,  where  the  fever  becomes  aggravated 
or  diminished  in  severity  generally  on  the  seventh  or  eighth,  on  the 
fifteenth,  the  twenty-first,  or  twenty-second,  or  on  the  twenty -eighth 
day  after  its  commencement,  one  of  the  peculiarities  of  suppurative 
fever  is  the  absence  of  nearly  all  respect  to  time  which  it  exhibits." 

With  regard  to  the  existence  of  critical  days,  as  pointed  out  in  this 
description,  to  establish  the  existence  of  which  Braidwood  adds  a  long 
table  in  his  appendix,  Ashhurst  says  that  his  own  observation  would 
tend  to  show  that  there  are  none  such  in  the  course  of  pysemia,  nor 
do  this  author's  statistics  bring  the  same  conviction  to  Ashhurst's  mind 
tliat  they  apparently  bring  to  his  own. 

It  should  also  be  added  that  acute,  pyEemia  not  very  seldom  runs 
its  course  to  a  fatal  termination  in  four  or  five  days,  or  even  less. 
In  addition  to  tlie  symptoms  above  enumerated,  vomiting  is  oc- 
casioually   a  distressing  accompaniment  of   pyscmia.    Diarrhoea  or 
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dj'sentery,  or  occasional!}'  constipation  is  present.  The  urine  is  gen- 
erally albuminous,  and  sometimes  contains  pus.  In  the  matter  ex- 
pectorated, Braidwood  has  found  broken-down  lung  tissue.  Various 
cutaneous  eruptions  are  occasionally  observed,  which  he  attributes 
to  the  existence  of  capillar}^  thrombosis.  Acute  pain  and  hyx:)er8es- 
tliesia  precede  and  attend  the  development  of  the  secondary  joint 
affections,  and  have  always  seemed  to  Ashhurst  to  present  a  strange 
analogy  to  the  same  phenomena  as  observed  in  cases  of  arterial 
embolism  or  deligation. 

The  progress  of  suppurative  fever  presents  no  points  which  call 
for  esi)ecial  comment.  Braidwood  describes  four  stages  of  the  affec- 
tion, viz.,  that  of  incubation,  that  of  invasion,  the  typhoid  stage,  and 
the  stage  of  convalescence. 

Varieties. 

Sep>tica'mia  is  a  constitutional,  generally  acute  disease,  popularl}^ 
called  blood  poisoning;  due  to  the  absorption  of  various  putrid  sub- 
stances into  the  blood,  which  are  supposed  to  act  as  ferments  and  so 
to  change  it  that  it  cannot  fulfil  its  i>hysiological  functions.  The 
lymphatic  infection  is  a  form  of  septicsemia  in  which  the  infecting 
material  has  entered  the  circulation  by  way  of  the  lymphatics ;  it  is 
rapid  and  severe  in  its  course  and  characterized  by  effusions  into  the 
several  cavities.  Peritoneal  septiciemia  is  a  form  that  may  occur  and 
prove  rapidly  fatal  in  consequence  of  a  wound  of  the  jjeritoneum  with 
or  without  j)eritonitis.  Puerperal  septicemia  is  due  to  septic  infec- 
tion in  the  puerperal  state.  Yenous  septicaemia  is  that  in  which  infec- 
tion proceeds  from  a  putrid  thrombus  as  in  uterine  phlebitis. 

The  most  serious  form  of  septicnemia  which  is  encountered  in  sur- 
gery is  that  in  which  the  toxic  influences  extend  to  the  nerve  centres 
with  but  little  local  manifestation  in  the  tissues  involved,  excepting 
the  loss  of  vitality.  This  overi^owering  impression  prevents  the 
ordinarj^  inflammatory  developments  in  the  adjacent  structures,  and 
instead  of  there  being  hyperremia  of  the  area  involved,  a  necrosed  con- 
dition is  observed,  which  is  speedil}^  followed  by  general  coUajjse  with 
subnormal  temperature.  This  insidious  progress  of  the  toxaemia  may 
escape  attention  at  the  outset  and  become  notable  only  when  the 
gravity  of  the  symptoms  indicates  an  early  fatal  termination. 

It  may  be  inferred  in  these  cases  that  such  a  transformation  is 
produced  by  the  development  of  ptomams  in  the  part  affec-ted  that 
mortification  ensues ;  and  although  the  patient  does  not  suffer  pain, 
this  lethal  impression  is  propagated  through  the  nerve  centres  to  the 
vital  organism.    While  stimulants  of  the  most  energetic  character  are 
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indicated  under  such  circumstances,  they  are  found  insufficient  to  avert 
the  death  of  the  patient. 

In  that  class  of  septic  manifestations  known  as  dissection  tvoiind 
the  absorption  of  the  decomposed  elements  from  a  dead  body  ]Dresents 
in  a  typical  form  the  action  attributed  to  ptomams.  There  is  a 
concentration  of  malignant  death-dealing  energy;  and  its  destruc- 
tive force  is  exhibited  by  the  smallest  appreciable  particle  of  the 
ptomain  which  may  enter  into  the  organism.  The  ptomain  ijosses- 
ses  a  most  extraordinary  toxic  property,  which  diffuses  itself  through 
the  lymphatics  and  results  in  the  disorganization  of  remote  as  well 
as  neighboring  structures.  The  most  serious  consequences  ensue 
from  the  slightest  abrasion  of  the  cuticle,  which  admits  of  absori)tion 
of  the  toxic  element,  and  it  is  rare  that  its  progressive  work  of 
destruction  can  be  arrested  without  disintegration  of  the  tissues  in- 
volved. Those  who  witnessed  the  influence  of  dissection  wounds  be- 
fore the  introduction  of  the  practice  of  antiseptic  injection  of  dead 
bodies  need  not  to  be  reminded  of  the  grave  results,  and  those  who 
have  incidentally  met  with  instances  in  recent  times  must  be  pro- 
foundly impressed  with  its  terrible  agency  for  disorganization  of  vital 
structures. 

We  are  informed  that  yyctmia  usually  follows  wounds,  suppura- 
tive inflammation  of  bone,  or  childbirth,  and  results  in  the  forma- 
tion of  secondary  abscesses  in  the  viscera,  joints,  and  connective 
tissue,  and  that  it  is  sometimes  associated  with  phlebitis  or  embolism. 
But  this  term  is  aiDj^licable  only  to  those  cases  in  which  pus  enters 
into  the  circulation.  The  morbid  effects  from  other  sources  may  be 
designated  as  toxcemia,  being  the  result  of  some  toxic  agent  of  a  dif- 
ferent kind,  but  should  not  be  included  in  the  category  of  pyaemia. 
Thus  it  turns  out  that  the  cases  of  blood  poisoning  may  be  numerous 
in  which  the  element  of  purulent  infection  does  not  exist.  It  is  true 
that  cases  of  pyaemia  without  any  discoverable  lesion  have  been 
rei)orted,  and  it  is  hence  inferred  that  the  condition  may  occur  as  an 
idiopathic  disorder.  But  in  this  as  in  tetanus,  the  weight  of  evidence 
is  in  favor  of  a  local  origin,  and  it  is  in  many  instances  difficult  to 
detect  the  focus  of  supiniratiou.  The  development  of  pyaemia  cannot 
take  place  without  the  previous  formation  of  i)us,  which  becomes  ab- 
sorbed by  the  lymj)hatics. 

The  studies  of  Virchow  concerning  thrombosis  and  embolism 
showed  that  the  changes  in  the  veins  which  had  been  regarded  as 
due  to  phleliitis  were  caused  by  the  coagulation  of  the  blood,  and  by 
suljsequeiit  degenerative  changes  in  the  thrombi  thus  formed;  that 
tha  ii)far(;tion  and  the  a])H(!esses  seen  in  the  veins  were  due  to  emboli 
which  had  l^ecome  detached  from  the  softened  thrombi,  that  as  the 
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wliite  blood  globules  aud  pus  globules  were  identical  iu  appearance 
tliey  could  not  be  distiuguislied,  aud  tliat  it  was  improbable  that  pus 
globules  sliould  find  tlieir  way  into  the  blood. 

On  the  other  hand,  Sedillot,  Weber,  Billroth,  and  others  have  held 
that  laudable  fresh  pus  was  capable  of  being  absorbed  and  of  produc- 
ing a  febrile  movement.  Panum  has  been  quoted  in  support  of  the 
view  that  the  poison  might  be  one  of  the  chemical  products  of  putre- 
faction; his  investigations  led  to  the  conclusion  that  there  is  in 
putrefjdng  fluids  a  specific  chemical  substance,  soluble  in  water. 
This  substance,  if  introduced  into  the  blood,  produces  the  peculiar 
symptoms  which  belong  to  what  is  usually  called  jnitrid  or  septic 
infection,  and  it  possesses  these  properties  even  after  being  freed 
from  all  microscopic  organisms. 

It  is  no  longer  held  that  jius  enters  bodily  into  the  circulation  ex- 
cept in  the  event  of  ulceration  of  the  venous  walls ;  but  the  contact  of 
pus  with  the  lymjihatics  leads  by  a  pathological  process  to  septic 
absorption,  and  hence  to  general  contamination  of  the  system.  The 
experiments  which  have  been  resorted  to  for  distinguishing  between 
the  white  corpuscles  of  the  blood  and  pus  corpuscles  have  not 
afforded  definite  results,  nor  has  the  hypothesis  of  a  third  blood 
corpuscle  availed  anything  towards  a  solution  of  the  problem  con- 
nected with  purulent  infection. 

The  fact  of  a  toxic  influence  being  conveyed  by  pus  through  the 
lymphatics  to  the  vascular  system  is  recognized  generallj-  by  pathol- 
ogists, and  while  the  link  which  connects  cause  and  effect  has  not 
been  clearlj^  established,  the  clinical  relation  is  sufficiently  definite 
for  all  practi(jal  purposes.  The  collection  of  pus  in  the  internal 
organs  when  confined  by  a  pyogenic  membrane  may  develop  hectic 
fever,  which  disajjpears  after  the  evacuation  of  the  abscess,  but  the  re- 
moval of  a  purulent  focus  of  absorption  does  not  always  arrest  i)ya3mia. 

Sapoxemia  is  the  name  recently  given  to  an  infection  resulting  in 
symptoms  of  less  intensity.  The  saprophytes  associated  with  this 
condition  are  such  as  will  not  exist  in  blood  or  living  tissue,  but  flour- 
ish in  necrosed  tissue  and  decomposed  blood  clot  or  pus.  The  time 
usually  required  for  the  symptoms  of  saprsemia  to  be  manifested  is 
from  two  to  three  days  after  infection.  The  disease  is  therefore 
slowly  developed  when  comjiared  to  pysemia  and  septicaemia.  It  is 
more  localized  than  -pysemia,  and  rarely  develops  into  multiple  ab- 
scesses if  the  infected  matter  is  removed.  Senn,  Park,  and  Wharton 
all  make  use  of  the  term  saprsemia,  but  with  their  individual  color- 
ing as  to  its  meaning.  The  idea  of  a  distinction  of  living  and  dead 
tissue  seems  to  prevail  with  Senn  as  distinguishing  it  from  septi- 
csamia. 
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Tlie  initial  cliill  which  often  exists  in  sej^ticaemia  is  reduced  to 
chilly  sensations  when  the  case  is  one  of  saprsemia.  Pyrexia  may 
exist  but  is  soon  reduced  by  the  institution  of  drainage.  Instead  of 
a  high  temperature  and  a  rapid  pulse,  we  have  a  flushed  face  and  an 
indisposition  to  work.  The  bowels  may  be  constipated  and  later 
they  may  be  loose. 

The  condition  known  as  typhoid  describes  the  impairment  of  the 
nervous,  vascular,  and  Ij^mphatic  systems.  In  many  cases  erysipelas, 
diphtheria,  carbuncle,  and  scarlet  fever  also  so  j)oison  the  system  as  to 
leave  a  state  of  saprsemia.  The  most  usual  cause  of  saprsemia  is  re- 
tained placental  tissue — an  absorbing  surface  favoring  intoxication. 
A  cavity  which  may  have  little  or  no  exit  favors  the  decomposition 
and  the  rapid  local  contamination  of  the  absorbing  surface,  and  usu- 
ally predisposes  the  patient  to  infection. 

Diagnosis. 

The  diagnosis  between  septicaemia  and  phlebitis  may  generally  be 
made  by  noting  the  involvement  of  the  ganglions  in  lymphangitis, 
which  is  not  always  confined  to  the  first  ganglion  in  the  tract  of  the 
absorbent  vessel.  It  may  be  observed  that  the  initial  lesion  which 
leads  to  the  development  of  lymphangitis  is  not  generally  charac- 
terized by  any  marked  signs  of  local  inflammation  or  accompanied  by 
the  formation  of  pus  at  the  seat  of  injury. 

Immunity  and  Susceptibility. 

Immunity  to  the  constitutional  results  of  traumatism  may  be  con- 
ferred by  previous  inflammatory  i3rocesses,  and  increased  suscepti- 
bility to  certain  forms  of  inflammatory  action  may  occur  from  slight 
superficial  injuries.  The  development  of  lymphangitis  from  a  slight 
abrasion,  involving  the  minute  ramifications  of  the  nerves  and  capil- 
laries, has  been  attributed  to  the  ganglionic  element  which  is  supplied 
to  the  rudimentary  structure  of  the  connective  tissue. 

The  i)eculiar  consequences  of  punctured  wounds  and  small  lacera- 
tions of  the  integument,  developed  in  the  form  of  tetanus,  are  de- 
pendent upon  the  action  of  ptomains,  and  it  is  very  rare  to  find  open, 
frankly  suppurating  wounds  followed  by  tetanus. 

There  must  exist  not  simply  a  suscei)tibility  on  the  part  of  the 
general  system,  but  a  very  marked  predisposition  to  take  on  an  im- 
])ression  from  local  injury,  in  cases  in  which  lymphangitis  or  tetanus 
is  d<!voloped  in  such  lesicms. 

Under  different  conditions,  it  is  found  tliat  ])yii!mia  and  septicaemia 
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follow  traumatism.  A  distinction  sliould  be  recognized  between  tlie 
normal  and  j)bysiological  condition  of  the  nerves  and  blood-vessels  in 
recent  injuries,  as  compared  with  tLe  abnormal  and  pathological  state, 
resulting  from  inflammation  or  other  structural  disorders  of  any  por- 
tion of  the  organism. 

To  appreciate  the  changes  wrought  in  the  tissues  by  inflammatory 
processes,  it  becomes  necessary  to  look  into  the  composition  of  the 
different  textures  of  the  organism. 

The  cellular  constituents  of  muscles,  blood-vessels,  nerves,  and 
serous  and  mucous  membranes  undergo  modifications  through  in- 
flammation, which  render  these  structures  less  disposed  to  resent  the 
impression  made  by  a  surgical  operation  than  is  observed  in  normal 
tissues.  How  far  the  presence  of  microbes  and  the  process  of  phago- 
cytosis may  operate  in  modifying  the  condition  of  the  tissues,  under 
the  course  of  inflammation,  must  be  considered  in  any  serious  study 
of  immunization. 

The  sphere  of  antisepsis,  as  now  recognized,  is  to  correct  a  ten- 
dency to  or  a  development  of  degeneration  and  disintegration  of  living 
structures,  resulting  from  contamination  in  any  form.  If  we  are  able 
to  discover  the  causative  element  and  neutralize  it  by  antiseptic  meas- 
ures of  a  topical  or  a  constitutional  nature,  this  is  eminently  iiroper. 
But  in  default  of  identification  of  the  cause,  it  devolves  upon  us  to 
combat  the  injurious  effects  of  the  vicious  impression  already  made 
upon  the  organism,  and  this  is  the  special  province  of  antiseptic  sur- 
gery, instead  of  seeking  to  anticipate  trouble  by  the  use  of  germi- 
cides. 

The  measures  formerly  regarded  as  belonging  to  antiseptic  surgery 
included  many  supposed  to  be  preventive  which  proved  to  be  dis- 
turbing influences,  so  that  instead  of  protecting  the  organization,  by 
immunization,  they  produced  derangement  of  the  system  and  led  to 
septic  developments.  Having  the  courage  of  his  convictions  based 
upon  investigations  of  this  subject,  the  senior  author  has  always  pro- 
tested against  a  blind  acquiescence  in  what  has  been  erroneously 
styled  antiseptic  surgery,  and  it  gives  him  great  satisfaction  to  know 
that  his  position  is  sustained  by  the  best  men  in  the  profession  at  the 
present  time. 

The  cases  of  poisoning  resulting  from  even  the  most  cautious  use 
of  carbolic  and  bichloride  solutions  call  for  their  abandonment  in  sur- 
gery. It  is  this  class  of  agents  which  we  have  placed  under  the  divi- 
sion of  septic  surgery,  instead  of  antiseptic  surgery. 

The  point  is  settled  beyond  controversy  that  these  are  potent 
germicides,  but  in  the  race  after  microorganisms  more  damage  is 
done  to  the  structures  in  whicli  they  are  supposed  to  be  located  than 
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the  microbe  is  capable  of  doing  if  let  aloue.  Tlie  great  daugers  re- 
sulting from  the  contact  of  solutions  of  carbolic  acid  and  corrosive 
sublimate  with  recently  cut  surfaces  are  now  so  well  known  to  the 
profession  throughout  the  world  that  it  is  unnecessary  to  specify  in- 
stances to  any  reader  of  current  literature.  We  feel,  therefore,  that 
surgeons  who  continue  to  employ  solutions  of  these  poisonous  drugs 
are  without  a  shadow  of  excuse,  and  should  realize  that  they  are  not 
practising  true  antiseptic  surgery,  but  septic  surgery.  The  consid- 
eration should  come  home  to  them  that  asepsis  has  taken  precedence 
in  surgery  involving  normal  structures. 

At  a  recent  meeting  of  railway  surgeons  some  views  were  expressed 
indicating  that  there  is  something  calling  for  antisej^tic  surgery  in  the 
treatment  of  railway  accidents  which  does  not  exist  in  the  case  of  other 
injuries.  Why  lacerated  and  contused  wounds  received  in  a  collision  or 
in  any  other  manner  connected  with  a  railway  should  differ  from  a  sim- 
ilar injury  inflicted  under  other  conditions  is  quite  incomj)rehensible. 
The  great  point  made  that  the  difficulties  in  the  way  of  practising 
asepsis  render  it  imi)ortant  to  adopt  antiseptic  measures,  prelimi- 
nary to  carrying  out  aseptic  treatment,  does  not  avail  against  the  claim 
of  bacteriologists  of  good  standing,  demonstrating  that  the  use  of 
germicides  in  uncontaminated  structures  proves  generally  injurious  to 
the  tissues. 

As  regards  the  injuries  from  accidents  in  riding  bicycles,  it  has 
been  asserted  that  in  this  class  of  wounds,  as  in  those  connected  with 
railway  surgery,  there  are  some  special  features  by  which  they  are 
to  be  contradistinguished  from  other  lesions  of  the  tissues.  A 
writer  in  The  British  Medical  Journal  states  that  the  "cycle  graze  is 
very  troublesome  to  heal.  The  two  upi)er  layers  of  the  skin  over 
some  bony  prominence  are  killed  by  the  blow  from  the  fall,  and  the 
resulting  sore,  if  neglected,  often  remains  open  for  weeks."  Other 
comments  are  made  upon  the  distinctive  character  of  the  wound,  but 
the  author  admits  that  the  injuries  sustained  from  cycle  accidents  do 
not  differ  in  any  essential  particular  from  those  caused  by  other  falls 
from  swiftly  moving  carriages. 

It  is  i)rudent  policy  to  rely  upon  the  vis  medicatrix  naturai  to  a 
large  extent  in  the  management  of  violent  traumatic  accidents,  and 
there  is  a  masterly  inactivity  which  avails  much  towards  the  restora- 
tion of  structures  that  have  l^een  seriously  injured  without  material 
impairment  of  vitality. 

Tlio  x^rovince  of  asepsis  in  such  cases  is  proper  adjustment  of  the 
structures  and  the  prevention  of  everything  likely  to  interrupt  the 
curative  i)rocess.  It  is  dou])tful  if  anytliing  is  better  than  the  blood 
X)laster  from  the  saturation  of  a  roller  around  a  fresh  cut  on  either  the 
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liaiid  or  foot.  The  parts  are  in  tlieir  normal  state,  with  a  good  pros- 
pect of  healing  if  let  alone,  and  meddlesome  surgery  can  only  in- 
terfere with  the  curati^Te  process,  so  that  "hands  off"  is  the  true  policy 
in  this  class  of  cases.  With  his  present  lights  and  with  the  resources 
at  his  command,  the  surgeon  is  warranted  in  undertaking  to  save  limbs 
which  under  the  old  regime  were  necessarily  sacrificed.  But  we 
should  not  try  to  save  a  dead  member,  it  being  our  dut}^  to  lop  off 
what  cannot  be  restored  to  life. 

Asepsis  is  the  prevention  of  all  contamination  from  within  or 
without  in  the  treatment  of  wounds,  and  the  most  extensive  trauma- 
tism may  yield  a  good  result  with  the  proper  use  of  aseptic  measures. 
Among  asei^tic  resources  the  most  important  then  is  cleanliness,  wliicli 
John  Wesley  declares  to  be  next  to  godliness.  The  idea  convej^ed  bj^ 
freedom  from  dirt  or  filth  applies  not  alone  to  the  absence  of  any  foul 
or  extraneous  matters  from  the  wound,  but  to  its  comjilete  removal 
from  the  surroundings  of  the  apartment.  Of  course,  the  clothing  and 
bedding  of  the  patient  should  be  free  from  blot  or  stain  or  any  such 
thing. 

Yet,  withal,  it  has  been  questioned  whether  those  who  have  been 
accustomed  to  live  in  the  midst  of  filth  can  be  entirely  removed  from 
such  surroundings  without  a  protest  of  nature  against  such  a  revolu- 
tionary measure.  It  is  even  held  by  some  gynecologists  that  women 
whose  houses  are  not  models  of  hygienic  requirements  bear  up  under 
a  laparotomj'  at  their  own  (quarters  better  than  in  the  best  regulated 
hospital.  Our  personal  experience  in  undertaking  the  management  of 
cases  requiring  extensive  incisions  for  the  removal  of  large  ovarian 
tumors  in  private  quarters  has  been  entirely  satisfactory,  and  we  doubt 
the  advantages  claimed  bj^  some  operators  for  hosfiital  surroundings 
in  laparotomy.  One  of  the  gynecological  staff  at  the  Grady  Hospital, 
Atlanta,  remarked  on  one  occasion  that  his  results  in  abdominal 
surgery  in  women  had  been  more  favorable  in  cases  operated  upon  at 
the  iiatients'  homes,  however  hum1)le,  than  in  the  hosj)ital.  We  have 
not  at  hand  the  statistics  of  the  gynecological  work  in  the  Grady 
Hospital,  but  the  general  impression  of  the  profession  in  Atlanta  is 
that  there  is  a  much  larger  mortality  in  laparotomies  done  there  than 
in  the  same  kind  of  operations  in  private  practice.  The  most  feasible 
explanation  of  the  lesser  mortality  in  j^rivate  practice  is  the  com- 
parative immunity  conferred  hj  observing,  more  or  less,  the  habits 
of  life  to  which  the  patient  has  become  accustomed. 

We  witnessed  a  striking  illustration  of  the  effect  of  habit,  a  few 
years  since,  in  a  lady  sixty  years  of  age,  upon  whom  we  operated 
for  the  removal  of  an  immense  cystic  tumor  of  the  ovary.  Every- 
thing progressed  well  for  a  day  or  two  after  the  operation,  when  the 
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patient's  listless  and  depressed  condition  attracted  the  attention  of 
all  around  lier,  and  upon  inquiry  it  was  ascertained  that  of  her 
own  accord  she  had  given  up  her  habit  of  using  snuff  since  the  oper- 
ation. The  patient  was  directed  at  once  to  resume  the  use  of  snuff, 
and  within  twenty-four  hours  she  had  undergone  a  most  favorable 
change,  and  continued  to  improve  without  any  further  drawback  until 
completely  restored  to  health. 

There  is  no  doubt,  also,  in  regard  to  the  use  of  spirituous  liquors 
habitually  by  those  who  undergo  surgical  operations,  that  a  sudden  in- 
terrujition  of  this  indulgence  exposes  the  patient  to  disturbances  of  va- 
rious kinds.  Those  who  have  been  excessive  drinkers  of  ardent  spirits 
have  their  vitality  so  much  impaired  by  its  effect  upon  the  organism 
that  they  do  not  resist  the  shock  to  the  general  system  from  operation 
so  well  as  others  who  have  led  lives  of  abstinence.  But  the  immunity 
of  habit  avails  for  those  who  have  indulged  moderately  in  the  use  of 
intoxicants  and  a  modified  use  after  surgical  operations  is  indicated. 
This,  however,  gives  no  security  corresponding  to  the  immunization  of 
a  vigorous  normal  state  of  the  organization,  such  as  is  found  in  per- 
fect health,  when  there  is  a  proj^er  j^erf ormance  of  all  the  functions  of 
the  body. 

The  law  of  habit  comes  into  play  still  more  distinctly  in  those  who 
are  victims  to  the  use  of  opium  to  an  extent  that  their  nerve  centres 
are  very  materially  affected  by  it.  In  all  such  it  may  be  laid  down 
as  a  rule  for  the  guidance  of  the  surgeon  that  the  habit  must  be 
respected,  by  its  continuance  for  a  time  after  operations  are  per- 
formed. 

Yet  the  possibility  of  overcoming  a  habit  after  the  immediate 
cause  for  its  use  has  been  removed  by  operation  was  exemplified  in  a 
recent  case.  Mrs.  A.  E.  C,  aged  thirty -six,  had  experienced  great 
pain  from  the  recurrence  of  a  carcinoma  of  the  antrum.  She  had  been 
in  the  habit  of  using  one  grain  of  morphine  daily.  This  was  kept  up 
before  the  operation,  but  she  was  able  to  stop  the  use  of  it  a  few  days 
after  the  operation. 

The  study  of  serpent  poisons  is  particularly  suitable  for  increas- 
ing the  x^recision  of  our  knowledge  with  regard  to  toxins,  both  on  ac- 
count of  the  direct  analogy  which  the  one  i:)resents  to  the  other,  and 
also  because  of  the  greater  rai)idity  and  j^recision  of  the  action  of 
serpent  venom,  which  allow  the  physiologist  to  make  infinite  variations 
in  his  experiments  without  exposing  him  to  sources  of  fallacy  surround- 
ing the  investigation  of  toxins  arisi]ig  from  different  cultures,  or  the 
employment  of  animals  whose  individual  resistance  in  respect  of 
certain  poisons  is  very  variable.  Experiments  published  since  1893 
by  Calmette  have  estaljlished : 
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1.  That  poisons  of  yenomous  animals  in  different  parts  of  tlie 
world,  i^resent  very  direct  analogies  with  each  other,  and  that  an 
animal  artificially  immunized  against  a  very  active  j)oisou  {e.ij.,  that 
of  the  cobra)  is  also  refractory  to  all  less  active  poisons. 

2.  That  the  serum  of  animals  protected  against  large  doses  of  very 
active  poisons  possesses  protective  and  curative  properties  so  intense 
that  it  is  capable  of  conferring  in  a  few  minutes  on  fresh  animals  ab- 
solute insusceptibility  to  all  these  poisons. 

3.  That  the  amount  of  curative  serum  that  an  animal  (such  as  the 
guinea-pig,  the  rabbit,  and  the  dog)  should  receive,  when  inoculated 
with  a  venom,  is  inversely  proportional  to  its  weight,  and  directl}^ 
l^roportional  to  the  amount  of  venom  received. 

Calmette  has  conducted  at  the  Pasteur  Institute  of  Lille  a  series 
of  experiments  to  determine  the  part  placed  respectively  by  the  ner- 
vous system,  the  leucocytes,  and  the  various  fluids  of  the  organisms 
in  the  production  of  artificial  immunity  against  venoms.  He  re- 
viewed the  researches  of  Fraser  regarding  the  preventive  jiotency  of 
bile,  glycocholate  of  sodium,  cholesterin,  and  the  tyrosin  of  the  carrot 
or  dahlia  tubers  against  serpent  venom,  comparing  the  effects  of  those 
substances  with  those  of  antitetanic  serum,  the  serum  of  dogs  inocu- 
lated against  hydrophobia,  certain  normal  serums  of  the  horse  and 
dog,  and  even  in  some  cases  normal  beef  bouillon  freshly  prepared. 
An  investigation  was  made  to  determine  whether  in  these  cases  a  true 
immunity  of  greater  or  less  duration  was  afforded,  or  sinipl}^  a  cellular 
resistance  more  or  less  transitory  and  devoid  of  any  specific  character. 

In  respect  of  bile,  Calmette  found  that  this  secretion  undoubtedly 
possessed,  as  asserted  by  Fraser,  the  property  of  destroying  the  venom 
in  vitro.  All  the  venoms,  as  well  as  certain  microbic  toxins,  that  of 
tetanus  for  instance,  when  left  in  contact  for  forty-eight  hours  with 
a  certain  cpiantity  of  fresh  bile,  lost  their  toxicity.  Heating  the  bile 
to  a  point  short  of  248°  F.  enfeebled  but  did  not  destroy  its  toxicity. 
But  when  the  bile  was  injected  forty -eight  hours  before  the  venom, 
even  in  doses  relatively  large  (e.(/.,  1.5  to  2  c.c.  of  ox  bile  for  a  guinea- 
pig  weighing  500  gm. )  no  preventive  action  was  observable,  neither 
was  any  therapeutic  effect  noticeable  when  it  was  injected  after  the 
venom,  thus  clearlj^  showing  that  it  was  the  admixture  only  of  these 
substances  which  was  effective  in  destroying  toxicity. 

Particular  attention  was  called  to  the  necessity  for  employing  on 
the  check  animal  doses  certainly  fatal  in  two  or  three  hours;  for 
when  doses  fatal  only  in  five  or  six  hours  were  employed,  about  four 
out  of  ten  guinea-pigs  were  found  to  recover  from  the  illness  produced 
without  the  aid  of  any  jireventive  injection.  Injection  of  the  venom 
into  the  gall-bladder  of  rabbits  caused  death  after  a  protracted  inter- 
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val,  probably  because  the  venom  was  absorbed  before  (lie  bile  liad 
liad  time  to  act. 

Cholesterin  dissolved  in  ether  was  found  to  possess  no  real  j)ro- 
tective  power,  though  it  retarded  death  for  from  one  to  five  days 
when  injected  from  two  to  four  hours  before  a  dose  of  venom  ordi- 
narily fatal  in  three  or  four  hours.  If  injected  forty-eight  hours 
previously,  it  was  without  effect. 

Similar  effects  to  these,  it  was  found,  were  produceable  by  differ- 
ent substances  {e.g.,  fresh  normal  bouillon,  certain  serums,  normal, 
autitetanic,  or  antirabic,  etc.).  But  this  could  not  be  regarded  as 
indicating  any  real  specificity ;  it  should  rather  be  regarded  as  tran- 
sitory stimulation  of  the  leucocytes  whose  mission  was  to  seize  and 
hold  the  venom.  The  important  role  of  the  leucocytes  was  shown  by 
the  facts  that  the  injection  of  venom  was  always  followed  by  an  in- 
crease of  leucocytosis,  and  that  a  dose  of  venom  slightly  diluted  with 
fresh  leucocytic  exudation  invariably  retarded  the  intoxication. 

In  regard  to  the  nervous  sj'stem,  emulsions  of  neither  rabbits'  nor 
serpents'  brains  exercised  the  least  antitoxic  power  either  iii  vitro 
or  in  the  living  animal.  Experiments  were  also  made  to  see  if  the  in- 
jection of  certain  substances  {e.g.,  curare,  chloral,  strj^chnine  sulphate, 
etc.)  known  to  act  energetically  upon  the  cerebrum,  the  cerebellum, 
and  the  spinal  cord,  would  destroy  the  passive  immunity  of  rabbits 
j)roduced  by  antivenomous  seruin,  and  it  was  found  that  they  did 
not.     Calmette  concludes  as  follows : 

1.  The  action  of  bile,  cholesterin,  etc.,  as  well  as  that  of  certain, 
not  all,  antitetanic,  antirabic,  and  other  serums,  cannot  be  regarded 
as  a  true  antitoxic  action  in  regard  to  venom.  It  is  simply  a  means 
of  cellular  stimulation  whose  effects  are.  very  transitory,  and  which 
can  be  produced  by  very  different  substances. 

2.  After  the  injection  of  antivenomous  serum,  the  serum  manifests 
its  protective  action,  notwithstanding  that  the  resistance  of  the  ner- 
vous elements  may  have  been  diminished  by  the  injection  of  various 
I)oisons  which  act  upon  them. 

Prophylaxis. 

The  complete  drainage  of  i^yaemic  abscesses  is  important  for  the 
reason  that  reabsorption  of  the  pus  is  very  liable  to  occur.  The 
pyogenic  membranes  are  not  absorbing  surfaces  as  a  rule,  but  the 
scraping  and  medication  will  not  avail  when  the  cavity  has  a  small 
oi)ening  and  is  kept  for  days  plugged  with  iodoform  gauze  in  the  vain 
hoy)e  of  the  capillary  drainage  secured.  Frequent  dressings  are 
necessary  and  through  and  through  drainage,  in  all  cases  of  closed 


606  GASTON — PYEMIA  AND   SEPTICEMIA, 

cavities,  sucli  as  we  liave  in  putrid  empyema  and  in  pelvic  ab- 
scesses. 

Many  reports  liave  been  made  recently  to  medical  societies  and 
published  ia  journals  of  cases  treated  by  the  antistreptococcus 
serum,  some  successfully,  others  unsuccessfull3^  The  cases  treated 
by  this  process  should  be  carefuUj^  studied  and  the  results  recorded 
should  state  specifically  what  was  the  character  of  the  i)us  found  and 
what  paiiiicular  culture  of  immunizing  serum  had  been  used.  The 
question  of  x)rophylaxis  is  certainly  much  more  important  than  that 
of  treatment,  in  the  present  state  of  our  knowledge.  The  injection 
of  antitoxin  serum  for  diphtheria  is  on  a  much  more  scientific  basis 
than  that  of  antistreptococcus  serum  for  pyaemia,  inasmuch  as  the 
Klebs-Loffler  bacillus  was  certainly  isolated  and  the  etiology  proved 
several  years  before  the  antitoxin  treatment  was  undertaken. 

The  supposition  that  immunity  results  from  local  applications  to 
the  field  of  operation  has  led  to  the  use  of  antiseptic  dressings  with 
a  view  to  prevent  contamination.  But  further  observation  has  con- 
vinced operators  that  no  favorable  influence  is  exerted  by  germicidal 
washes  upon  normal  structures,  and  that  the  only  indication  for  anti- 
septic ai)plications  is  to  combat  existing  septic  conditions. 

A  very  interesting  illustration  of  the  effect  of  antiseptic  substances 
is  given  by  Henggeler  in  a  report  of  276  cases  of  strangulated  hernia 
operated  upon  at  Zurich  from  1881  to  1894.  During  the  period  of  the 
use  of  carbolic  acid  as  an  antiseptic  {i.e.,  from  1881  to  1885),  38.15  per 
cent,  of  the  patients  died;  during  that  of  bichloride  {i.e.,  from  1885 
to  1893),  21.1  per  cent,  died;  and  since  the  introduction  of  aseptic 
methods  only  16.3  per  cent,  have  died.  In  48.4  per  cent,  of  the  64 
fatal  cases,  the  cause  of  death  was  gangrene  of  the  intestines  and 
I)eritonitis,  but  there  is  nothing  said  as  to  the  influence  of  antiseptics 
in  producing  these  troubles. 

It  is  the  accei:)ted  doctrine  now  that  asepsis  secures  greater  im- 
munity from  contamination  than  antisepsis  in  surgical  operations 
upon  structures  in  their  healthy  physiological  state,  and  few  operators 
follow  the  practice  of  five  years  ago  by  resorting  to  germicidal  appli- 
cations to  fresh  cut  surfaces. 

The  senior  author  occupies  the  same  position  which  has  been  held 
by  him  during  all  the  vicissitudes  of  the  war  against  germs,  and  the 
most  advanced  views  of  bacteriologists  are  now  exactly  in  unison  with 
the  doctrine  he  has  advocated  from  the  outset  of  this  controversy. 
His  course  has  not  been  a  tacit  acquiescence  in  what  was  maintained 
by  others,  in  regard  to  the  hurtfulness  or  otherwise  of  all  germicidal 
applications  upon  fresh  cut  surfaces,  but  at  all  times  and  in  opposition 
to  the  tenets  of  colleagues  with  whom  his  lot  was  cast,  he  has  openly 
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spoken  out  his  convictions  as  to  tlie  injurious  effects  of  carbolic  acid 
and  bichloride  of  mercury  solutions  in  connection  with  operations  on 
normal  structures,  and  he  has  consistently  maintained  that  their  use 
was  admissible  only  in  septic  conditions. 

A  normal,  healthy  structure  does  not  call  for  the  application  of 
germicides,  but  when  the  tissues  have  undergone  contamination  anti- 
septic applications  are  requisite.  It  is  held  by  some  strenuous  op- 
ponents of  poisonous  drugs  that  innocuous  agents  may  be  employed 
as  antiseptics  with  a  satisfactory  result.  Yet  it  is  the  practice  still 
with  some  members  of  the  profession  to  employ  solutions  of  carbolic 
acid  and  corrosive  sublimate  upon  delicate  tissues  without  regard  to 
the  serious  results  of  their  absorption. 

There  is  a  phase  of  septic  development  to  which  potent  germi- 
cides are  applicable,  and  when  a  local  source  of  contamination- exists, 
whether  it  is  associated  with  bacteria,  fungi,  or  ptomains,  the  most 
vigorous  use  of  antiseptic  measures  is  demanded.  It  is  evident  that 
septic  processes,  which  uncontrolled  would  lead  to  septicaemia,  are 
arrested  in  many  instances  by  correctives  of  various  kinds,  and  a 
prompt  resort  to  antiseptics  and  germicides  is  indicated  to  arrest  the 
progressive  contamination  of  the  general  organization  from  the  local 
septic  process. 

Arloing  and  Chantre  hold  that  the  essential  agents  of  purulent 
surgical  infection  are  the  ordinary  microbes  of  suppuration.  Should 
other  microbes  be  present  in  the  lesion  with  any  frequency  they  are 
to  be  regarded  in  the  light  of  complications,  and  not  as  necessary 
factors  in  the  development  of  the  purulent  infection.  A  purulent  in- 
fection can  result  only  when  the  streptococcus  (the  authors  confine 
themselves  to  that  form)  is  endowed  with  the  same  virulence  as  it 
possesses  in  the  acute  and  severe  forms  of  puerperal  septicaemia,  and 
not  with  that  which  it  exhibits  in  single  phlegmon  or  erysipelas. 

Though  etiological  relations  between  purulent  infection,  puerperal 
septicaemia,  and  erysipelas  may  be  suspected,  yet  it  cannot  be  proved 
where  and  how  the  change  in  the  pathogenic  properties  in  the  strep- 
tococciLS,  productive  of  different  clinical  conditions,  is  effected. 

E.  L.  Keyes  says  that  healthy  urine  is  sterile,  while  purulent 
urine  is  always  microbic,  and  that  microbic  infection  takes  place  from 
within  the  Ijody  by  a  numl^er  of  methods  in  the  course  of  disease ;  it  is 
often  brought  about  by  the  instruriiental  maneuvres  on  the  part  of  the 
surgeon.  A  healthy  organism,  the  bladder  being  vigorous,  may  cope 
successfully  with  such  microbic  invasion,  and  rid  itself  spontaneously, 
or  with  a  little  aid,  of  all  damage  arising  therefrom,  showing  little  or 
no  ii)flammatory  response,  A  suitable  condition  of  the  patient's  soil 
is  ess(!ntial  to  the  i)ropagation  aud  perpetuation  of  inflammatory  phe- 
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nomena  upon  tlie  urinary  tract — after  microbic  invasion.  This  con- 
dition, intensified  b}'  traumatism  and  physical  weakness,  notably  of 
degenerative  variety,  is  most  intense  where  there  is  vesical  distention 
with  atony,  and  when  the  ureters  are  dilated  and  the  kidneys  involved 
in  tlie  changes  incident  to  tension  below — namely,  atrophy  and  scle- 
rosis above,  with  or  without  surface  catarrh. 

Under  these  circumstances  surgical  pyelonephritis  is  most  likely 
to  declare  itself  as  a  result  of  microbic  infection  from  below  (occasion- 
ally from  above)  in  the  course  of  suppurative  disease  or  after  operative 
interference.  Asepsis,  antisepsis,  and  sterilization  of  uriue  are  ends 
to  be  aimed  at  in  genito-urinary  surgery,  but,  like  all  other  greatest 
goods,  are  not  yet  attained  in  perfection. 

That  micrococci  are  associated  with  the  progress  of  diseases  in- 
volving the  different  structures  has  been  demonstrated  clearly  by  the 
microscope ;  and  experiments  tend  to  lU'ove  that  certain  disorders  are 
propagated  from  one  person  to  another  by  means  of  such  germs.  The 
modes  adopted  for  testing  the  introduction  of  microbes  into  the  sys- 
tem have  not  afforded  any  conclusive  evidence  as  to  the  etiological 
factor  in  the  development  of  morbid  products.  But  the  observation 
of  bacteriologists  has  gone  very  far  towards  establishing  the  existence 
of  special  forms  of  bacilli  in  different  tyi^es  of  disease.  Wliether 
these  various  modifications  of  the  bacterial  order  enter  as  a  causa- 
tive element,  or  simph-  as  a  concomitant  of  the  several  disorders  with 
which  they  are  associated,  has  not  been  satisfactorily  elucidated. 

If  the  investigations  should  be  conclusive  in  regard  to  the  constant 
appearance  of  distinct  bacilli  in  a  large  proportion  of  diseases,  so  as 
to  serve  the  purx)ose  of  diagnosis,  it  would  conduce  greatl}^  toAvards 
placing  medicine  and  surgery  upon  a  scientific  basis.  This  being 
attained,  the  next  step  to  be  aimed  at  is  the  therapeutic  measure 
which  may  prove  efficacious  in  eliminating  these  morbific  agents  from 
the  different  structures  of  the  body  and  correcting  their  ravages  in 
the  organs. 

A  grave  point  for  consideration  in  connection  with  the  develoj)- 
meut  of  bacteria  in  the  physical  organization  is  wl] ether  they  are 
hurtful  in  the  living  condition  or  after  losing  their  vitality  and  acting 
as  j)tomains  in  the  organs.  If  the  analogy  of  the  growth  and  the 
decay  of  hydatids  in  the  tissues  can  hold  in  the  case  of  bacteria,  it 
may  be  inferred  that  the  chief  harm  results  from  their  death  and  de- 
composition. 

A  very  interesting  view  of  the  relation  of  leucocytes  to  bacteria 
has  been  presented  by  Sutton,  who  claims  that  an  interminable  war 
is  carried  on  between  these  infinitesimal  antagonists  in  the  organiza- 
tion.    If  the  former  jjrevail  health  is  secured,  but  in  case  the  latter 
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exert  a  controlling  influence,  the  result  is  disease.  The  object  of 
medical  science  is  to  aid  the  leucocytes. 

At  this  time  the  medical  profession  is  undergoing  a  most  inter- 
esting transition  from  the  extreme  views  which  have  been  held  by 
some  in  regard  to  the  employment  of  germicides  in  surgical  j^ractice. 
There  was  a  time  within  the  past  decade  when  it  was  deemed  to  be 
scientific  and  progressive  to  use  antiseptic  measures  of  the  most  ener- 
getic kind  in  all  operations,  whether  there  was  a  sei)tic  element  to 
combat  or  not.  But  thanks  to  the  mature  investigation  of  the  effects 
of  germicides  ujjon  normal  structures  by  bacteriologists  of  the  high- 
est order  of  qualifications  for  this  class  of  work,  it  has  been  demon- 
strated that  the  so-called  antiseptic  agents  are  cajjable  of  setting  uj) 
sex)tic  processes  in  healthy  tissues.  The  tables  are  now  turned,  and 
instead  of  a  surgeon  being  compromised  by  eliminating  germicides 
from  his  surgical  procedures  in  ordinary  cases,  and  confining  his  irri- 
gation of  recent  wounds  to  simple  sterilized  water,  it  is  the  one  who 
departs  from  this  course  by  the  employment  of  solutions  imj)regnated 
vdth  toxic  agents  who  is  held  responsible  for  the  consequences  of  the 
absoriDtion  of  these  poisons.  There  was  a  time,  and  that  recently, 
when  prominent  members  of  the  j)rofession  would  have  gone  into  a 
court  of  justice  and  testified  that  another  physician  or  surgeon  who 
had  failed  to  use  the  so-called  antiseptic  treatment  in  a  given  case  had 
failed  to  do  his  duty,  even  if  he  was  not  liable  to  a  charge  of  mal- 
practice. 

But  let  us  consider  where  this  conservative  practitioner  now  stands 
with  the  development  of  science  in  the  researches  of  bacteriology. 
When  there  is  a  septic  contamination  in  a  part,  germicides  are  indi- 
cated for  the  correction  of  this  vitiated  condition  and  should  be 
carried  no  further  than  requisite  for  this  purjjose.  But  in  case  there 
is  a  healthy  and  normal  state  of  structures  involved  in  a  cutting  oper- 
ation, there  can  be  no  indication  for  antiseptics  and  their  use  is  only 
calculated  to  do  harm  by  absorption,  and  the  best  men  in  the  profes- 
sion have  ceased  to  employ  them. 

The  most  energetic,  and  hence  the  most  likely  to  cause  mischief, 
is  corrosive  sublimate.  In  a  paper  by  Dr.  Ap  Morgan  Vance,  of 
Louisville,  in  the  Bledical  and  Smrjirrd  Reporter,  it  is  stated  that  three 
years  ago  Welch,  of  the  Johns  Hoi:)kins  University,  made  a  report  in 
which  he  mentioned  numerous  experiments  with  sublimate  made  with 
a  view  to  find  out  something  about  tlie  action  and  power  of  this  drug. 
"I  think,"  says  Vance,  "it  is  proven  beyond  all  doubt  \)y  his  experi- 
ments and  by  those  of  his  attendants,  particularly  Ab])ott,  that  the 
present  i)Ositionof  bichloride  is  rather  against  its  use,  and  that  it  does 
more  harm  than  good.  If  the  solution  be  of  sufficient  strength  to  have 
Vol.   XV.— 39 
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any  effect  upon  germs  already  there  it  will  cause  necrosis  and  prevent 
healing  of  the  wound  as  well  as  produce  a  better  nidus  for  the  pro- 
duction and  operation  of  the  microorganisms."  In  the  light  of  these 
and  of  other  experiments  mentioned  in  this  paper,  it  is  plain  that  for 
use  in  surgical  practice  the  solutions  of  corrosive  sublimate  do  not 
possess  the  advantages  hitherto  attributed  to  them.  We  may  be 
allowed  to  refer  those  who  still  cling  to  this  idol  to  the  practical 
remarks  of  Dr.  Vance  on  this  subject,  as  follows :  "  Two  years  ago  I 
ceased  the  use  of  solutions,  particularly  in  fresh  wounds,  and  have 
lately  ceased  to  use  them  at  all,  even  in  suppurating  conditions.  I 
have  found  in  my  practical  work  that  since  I  ceased  the  use  of  subli- 
mate solutions  I  have  had  much  more  uniformly  good  results  by  us- 
ing simply  sterilized  water." 

In  his  address  at  the  opening  of  the  session  of  the  Southern  Medi- 
cal College  in  1888  the  senior  writer  made  his  ijosition  clear  upon 
this  subject  in  the  following  words :  "  With  the  lights  before  the  pro- 
fession in  regard  to  the  cases  of  j^oisoniug  resulting  from  even  the 
most  cautious  employment  of  recognized  dilutions  of  both  carbolic 
acid  and  bichloride  of  mercury  in  surgical  dressings  I  am  forcibly 
impressed  with  the  conviction  that  they  should  be  discarded  in  all 
operations  upon  normal  structures."  In  the  discussion  upon  aseptic 
and  antiseptic  surgery  before  the  Medical  Association  of  Georgia 
in  1890  he  used  this  language :  "  The  excessive  use  of  carbolic  acid 
and  corrosive  sublimate  as  washes  to  absorbent  surfaces  cannot  be 
otherwise  than  hurtful ;  and  the  practical  results  in  setting  up  disor- 
ders of  various  kinds,  with  not  a  few  fatal  results,  should  be  a  warn- 
ing to  surgeons  against  the  unnecessary  employment  of  these  agents." 

The  prestige  of  antiseptic  surgery  was  such  ten  years  ago  that  a 
surgeon  who  dared  to  neglect  the  recourse  to  germicidal  applications 
in  his  operations  was  styled  an  old  fogy  and  unworthy  of  recognition 
by  those  of  the  advanced  antiseptic  practice.  The  zeal  in  propagat- 
ing what  was  called  Listerism  reached  such  a  point  that  a  surgeon 
who  might  have  an  untoward  result  without  observing  its  tenets  would 
have  had  the  testimony  of  its  defenders  against  him  in  a  suit  for  mal- 
practice, and  he  would  have  been  placed  in  a  most  embarrassing  atti- 
tude before  the  medical  world.  But  a  change  has  come  over  the  spirit 
of  the  surgeon's  dream  at  the  present  day,  and  instead  of  being  on 
the  defensive,  the  opponent  of  germicidal  washes  in  normal  structures 
is  now  occupying  the  offensive  position.  The  leading  bacteriologists 
to-day  are  supporting  him  in  condemning  all  poisonous  applications, 
excepting  only  to  wounds  already  contaminated  which  call  for  cor- 
rection by  antiseptics.  In  these  alone  is  the  so-called  autisefjtic 
surgery  warranted. 
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The  Mgli  authority  of  the  Johns  Hopkins  faculty,  headed  bj' 
Welch,  is  arrayed  against  the  emxjloyment  of  any  germicidal  or  pro- 
phylactic solutions  in  operating  upon  normal  structures,  and  steri- 
lized water  only  is  used  in  washing  fresh  cut  surfaces.  In  a  very 
instructive  discussion  upon  the  radical  operation  for  hernia  before  the 
Southern  Surgical  and  Gynecological  Association  at  Louisville,  Dr. 
Howard  A.  Kelly  criticised  the  technique  of  a  colleague,  who  thought 
it  proper  to  conduct  the  entire  operation  under  irrigation  with  a  weak 
sublimate  solution.  "I  would  urge  him,"  he  said,  "to  abandon  the 
use  of  solutions  of  the  bichloride  of  mercury.  The  value  of  the  in- 
hibitory power  of  this  drug  over  germ  life  is  more  than  counterbal- 
anced by  its  necrosing  effect  upon  the  tissues."  Notwithstanding 
the  most  pronounced  expressions  of  those  best  qualified  to  judge  of 
the  injurious  effects  of  irrigation  with  mercuric  solutions,  it  is  found 
that  some  members  of  the  medical  profession  continue  to  use  them 
from  force  of  habit,  and  they  must  learn  by  bitter  experience  to  aban- 
don the  error  of  their  ways. 

The  elementary  and  fundamental  question  in  regard  to  the  animal 
or  vegetable  nature  of  the  germs  of  disease  occupied  bacteriologists 
for  many  long  years ;  and  though  it  has  been  finally  accepted  as  the 
established  doctrine  that  most  of  these  germs  are  of  vegetable  origin, 
we  cannot  rely  implicitly  upon  the  results  of  this  investigation.  The 
division  of  microorganisms  into  the  coccus,  bacillus,  and  spirillum 
gives  the  starting-point  for  a  multitude  of  subdivisions,  and  the  vocabu- 
lary is  constantly  increasing  as  new  workers  come  into  the  field.  A 
recent  writer  thinks  it  may  eventually^  become  possible  to  neutralize 
the  effect  of  the  most  deadly  microbe  by  generating  a  variety  inimical 
or  destructive  to  it.  By  this  achievement,  bacteriology  is  claimed  to 
have  taken  a  new  departure  of  which  it  is  impossible  to  forecast  the 
consequences  in  the  future. 

It  is  evident  that  many  elaborate  disquisitions  on  this  subject  are 
not  based  upon  a  personal  knowledge  of  the  facts,  and  the  authors  run 
into  inconsistencies  in  explaining  the  outgrowth  of  their  theories. 
The  relations  of  bacteria  to  diseased  processes  in  the  organism  depend 
to  a  very  large  extent  upon  the  predisposition  of  the  structures  to 
take  on  disease,  and  upon  the  development  of  leucocytes  which  arrest 
the  UKjrbid  element.  It  is  held  generally  by  bacteriologists  that  the 
predominance  of  phagocytes  in  the  tissues  which  may  be  involved 
l)revents  the  hurtful  influences  of  bacteria  and  that  the  Y>hagocytic 
I  irocess  serves  as  a  pro])hy lactic  against  structural  disordei'S.  Indeed 
it  is  questionable  whether  active  living  microorganisms  cause  disease, 
and  it  may  be  fairly  inferred  that  the  loss  of  vitality  in  the  micrococci 
is  the  source  of  trouble  in  most  cases  of  morbid  developments. 
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Tliis  lends  force  to  the  view  that  ptomains  have  an  imijortant  role 
in  the  disorders  of  the  physical  organization,  and  the  impression  has 
been  growing  that  this  is  the  septic  element  in  the  suppurative  and 
destructive  results  of  any  contamination  from  without.  It  is  evident 
that  ptomains  contribute  chiefly  to  the  development  of  septicemia  in 
most  cases.  A  ptomain  is  defined  by  Foster  to  be  "an  alkaloid 
formed  as  the  result  of  iratrefaction  or  abnormal  fermentative  changes 
taking  x^lace  in  an  organ  after  death  or  as  a  consequence  of  morbid 
action  during  life.  Ptomains  are  jn'obably  in  all  cases  due  to  the  de- 
composition of  i:)utrid  or  other  organic  compounds  by  bacterial  action. 
Some  ptomains  are  poisonous,  others  are  physiologicalh^  inert." 

An  experiment  has  been  made  with  peroxide  of  hydrogen  and  the 
ordinary  preparation  of  permanganate  of  potassium,  tending  to  show 
that  both  would  act  well  in  conjunction  by  the  free  liberation  of 
oxygen.  The  peroxide  of  hydrogen  should  not  be  used  in  sinuses  with 
no  exit  or  in  the  abdominal  cavity,  as  too  much  oxygen  may  be  gener- 
ated, and  hemiplegia  has  resulted  from  pressure. 

A  thorough  comi^rehension  of  the  normal  condition  of  the  various 
structures  which  enter  into  the  composition  of  the  dififerent  organs 
of  the  body  is  a  prerec[uisite  to  an  understanding  of  their  disorders  and 
diseases,  and  some  familiaritj'  with  biology  and  histology  is,  there- 
fore, essential  to  one  entering  upon  an  investigation  of  septic  troubles. 

The  practical  bearings  of  pynemia  and  septicaemia  have  cropped  out 
in  various  forms  connected  with  surgical  work,  and  more  esjjecially  in 
what  has  been  designated  as  antiseptic  surgery.  This  has  been  devel- 
oped conspicuously  by  Lord  Lister's  method  of  treating  surgical  cases 
with  special  regard  to  the  presence  of  septic  features  in  the  structures. 
His  conception  of  the  surroundings  of  a  patient  being  attended  with 
contaminations  extending  to  the  field  of  operation  led  to  various 
antiseptic  devices,  and  esjDecially  to  securing  cleanliness.  Out  of  the 
vast  array  of  elaborate  dressings  which  were  inculcated,  little  remains 
to-day  of  "Listerism"  excepting  the  scrupulous  avoidance  of  filth  of 
every  kind,  constituting  asepsis.  In  so  far  as  the  later  experience 
of  Lord  Lister  may  guide  surgeons  in  the  use  of  germicidal  agents  for 
operations,  all  are  aware  that  he  now  prefers  carbolic  acid  washes  to 
those  of  corrosive  sublimate,  and  that  they  are  employed  with  great 
caution.  He  confines  the  application  of  antiseptics  to  septic  conditions 
of  the  parts  involved  and  adheres  mainlj^  to  cleanliness  in  the  i^hysio- 
logical  state  of  the  tissues. 

Much  credit  is  due  to  Lord  Lister  for  drawing  the  attention  of 
surgeons  to  the  imjiortance  of  avoiding  contamination  by  filth  of  all 
kinds,  but  the  large  following  he  had  formerly  in  antiseptic  surgery 
has  gradually  decreased,  until  the  vast  majority  of  gynecologists  and 
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surgeons  of  the  present  clay  rely  exclusively  ui)on  aseptic  measures  in 
normal  tissues. 

Among  tliose  wlio  Lave  taken  part  in  tLe  study  of  bacteriology  as 
allied  to  surgery,  we  have  watched  with  great  interest  the  develoj^ment 
of  the  germ  theory  of  the  origin  of  diseases,  and  yet  have  not  been  so 
carried  along  with  the  current  of  opinion  as  to  ignore  entirely  the 
fact  that  thus  far  it  has  not  met  all  the  requirements  for  comprehend- 
ing jjathological  conditions.  Without  discrediting  scientific  experi- 
mentation, we  hold  that  there  is  quite  sufficient  evidence  that  grave 
mistakes  have  been  made  in  the  mode  of  investigating  the  relations 
of  cause  and  effect,  connected  with  the  presence  of  a  microbial  element 
in  the  different  parts  of  the  organism.  That  some  diseases  are  uni- 
formly accompanied  with  bacteria  of  a  definite  kind  does  not  suffice 
to  give  a  final  decision  as  to  the  etiological  factor  in  these  diseases ; 
and  much  less  is  it  a  conclusive  indication  for  the  therapeutic  measures 
which  are  required  for  the  relief  of  such  disorder. 

The  general  belief  that  experimentation  upon  inferior  animals  in 
their  normal  condition  of  health  may  be  relied  on  as  a  guide  in  per- 
forming surgical  o^Derations  upon  the  human  being  does  not  take  into 
the  account  an  important  factor  connected  with  the  XJathological  con- 
dition of  the  structures.  There  may  exist  such  modifications  from 
acute  inflammatory  jirocesses  as  to  preclude  an  operation,  or  there 
may  be  jjresent  results  of  chronic  inflammation  of  the  tissues  which 
shall  prove  advantageous  by  securing  tolerance  of  surgical  interfer- 
ence. The  robust  athletic  subject,  with  strong  proclivities  to  hyper- 
emia, while  enjoying  perfect  health  meets  with  an  accident  which  in- 
terferes materially  with  the  vital  functions,  and  the  local  injuries  call 
for  operative  interference  at  once.  It  is  evident  that  a  loatient  under 
such  circumstances  will  not  bear  a  surgical  procedure  so  well  as  one 
who  has  become  accustomed  to  the  wear  and  tear  of  a  slow  inflamma- 
tory process  which  prepares  the  tissues  for  a  resort  to  the  knife. 

Ashhui'st  states  that  "  if  the  intermediate  or  inflammatory  stage 
has  come  on,  operative  interference  must,  if  possible,  be  postponed 
until  the  inflammation  has  measurably  subsided,  and  until  the  pa- 
tient's condition  has  become  assimilated  to  that  of  a  case  of  chronic 
disease  rather  than  of  traumatic  lesion." 

It  is  true,  however,  that  secondary  amputations  give  a  somewhat 
greater  fatality  than  primary  amputations,  being  45.5  per  cent,  of 
mortality  in  the  latter,  with  32.3  per  cent,  of  mortality  in  the  former, 
out  f)f  2,755  cases  tabulated  from  twenty-one  different  reports  prior 
to  the  days  of  antiseptic  surgery. 

Hand  disinfection  by  means  of  pure  oil  of  turpentine  is  advocated 
by  Bcjeckmann.     He  regards  the  chirf  {jrotecttion  afforded  by  turx)en- 
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tine  to  be  due  to  a  species  of  varnisli  or  filling  in  by  it  of  the  pores  of 
the  skin.  His  experience  has  been  very  satisfactory,  especially  when 
turpentine  is  used  after  thorough  applications  of  soap  and  water,  and  of 
permanganate  of  potassium,  or  even  bichloride  of  mercury.  The  chief 
thing  in  a  surgeon's  fingers  is  touch,  and  this  tactile  sense  is  de- 
stroyed and  numbness  is  felt  after  the  use  of  carbolic  acid,  but  not 
after  the  stimulus  of  turpentine.  Oil  of  turpentine  is  used  to  disin- 
fect bedsteads,  tables,  floors,  and  all  instruments  used  for  operations. 
In  an  article  on  the  "  Medical  and  Surgical  Uses  of  Spirits  of  Tur- 
pentine," the  author  has  strongly  advocated  the  use  of  this  substance 
as  a  dressing  for  wounds  and  bruises  of  the  skin,  when  the  tissues 
are  in  danger  of  gangrene.  The  strong  indorsement  given  it  by  us 
has  led  to  a  general  use  of  turpentine  by  many  physicians  in  the 
Southern  United  States,  where  it  is  cheap  and  readily  obtainable. 

The  capillaries  which  are  torn  and  mangled  in  contused  wounds 
absorb  the  oil  of  turpentine,  which  acts  as  a  styptic  and  restores  the 
circulation  by  capillary  anastomosis.  The  nerves  in  the  pulpefied 
tissues  of  railroad  accidents  are  stimulated  to  sensibility  after  the 
unequal  compression,  and  pain  is  relieved  by  a  local  application  of 
equal  parts  of  turpentine  and  olive  oil  with  a  small  quantity  of  pul- 
verized camphor.  The  modus  operandi  is  not  so  clear  as  is  the  evi- 
dence of  the  immediate  relief  afforded. 

The  most  valuable  use  of  turpentine  is  in  gunshot  and  punctured 
wounds  where  the  tissues  around  the  missile  or  the  instrument  are 
pressed  together.  The  inflammation  which  takes  place  around  is  an 
effort  of  nature  to  supply  blood  to  the  part,  but  this  effort  is  aided  by 
the  invigorating  influence  of  a  diffusible  stimulant  such  as  turpentine. 

The  practice  of  sucking  punctured  or  dissecting  wounds  as  soon 
as  an  injury  is  received  is  very  serviceable.  While  doing  so  the  op- 
erator may  profitably  hold  a  half  teaspoouful  of  turpentine  in  the 
mouth.  The  senior  author  has  recorded  a  case  of  bite  of  his  finger 
received  from  a  boy  with  hydrophobia  in  which  the  wound  was 
sucked  by  him  while  holding  turpentine  in  his  mouth. 

The  immediate  application  of  turpentine  and  camphor  to  all  con- 
tusions or  ecchymosed  parts  relieves  the  condition  generally  known 
as  "  blood-shot."  The  best  application  to  bruised  cellular  tissue  such 
as  the  eyelids,  vulva,  etc.,  is  turpentine,  but  a  poultice  should  sup- 
plement this  with  the  heat  which  supplies  nerve  power  and  strength. 
Hot  water  to  injured  tissues  has  the  same  effect.  At  the  same  time, 
cold  apjDlications  are  very  well  borne  by  the  tissues. 

The  many  and  various  antiseptics  applied  do  not  make  the  same 
impression  as  a  direct  compress  and  mechanical  support,  combined 
with  the  essential  elements  of  all  living  tissue,  heat  and  moisture.     A 
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dry  dressing  is  therefore  unwise,  while  all  powders  are  contraindi- 
cated. 

The  following  report  of  an  operation  for  carcinoma  of  the  antrum 
and  of  the  orbit  may  serve  as  an  illustration  of  the  value  of  turpen- 
tine. The  tissues  were  mangled  and  torn  in  extracting  the  tumor. 
The  circulation,  already  greatly  impeded  by  the  pressure,  had  been 
further  obstructed  by  the  preliminary  step  of  the  ligation  of  the  ex- 
ternal carotid  artery.  The  orbit  was  so  severely  dealt  with  as  seri- 
ously to  endanger  the  eye.  The  delicate  cellular  tissue  was  so  much 
inflamed  as  to  close  the  eye,  and  vision  was  impaired.  The  applica- 
tion of  the  following  mixture  was  used  on  the  day  following  the 
operation : 

I^  Oil  of  turpentine, 

Olive  oil, aa  §  ij. 

Camphor. 3ij. 

M.     Sig.   Apply  to  the  part  every  two  hours,  so  as  to  keep  it  moist. 

The  oil  in  this  combination  must  be  pure  olive  oil,  and  not  cotton- 
seed oil  or  "sweet  oil,"  as  commercial  oil  is  called.  The  turpentine 
used  is  pure  oil  of  turpentine,  and  not  the  ordinary  "  spirit  of  tur- 
pentine" of  commerce.  In  cases  of  necessity  no  physician  need 
hesitate  to  advise  a  combination  of  ordinary  leaf  lard  (which  may  be 
melted)  and  turpentine. 

The  aseptic  and  curative  properties  of  this  combination  have  been 
thoroughly  tested.  The  place  which  it  occupies  is  somewdiat  differ- 
ent from  that  of  camphorated  oil  and  turpentine  as  used  above,  but 
the  osmosis  and  endosmosis  going  on  in  all  absorbing  surfaces  takes 
up  the  solution  and  the  blood  is  restored. 

In  the  prophylaxis  of  pyaemia  and  septicaemia,  turpentine  is  in- 
dispensable. It  is  the  vegetable  substance  which  more  than  any 
mineral  or  inorganic  chemical  combination  seems  to  fill  all  the  re- 
quirements of  strict  cleanliness  and  asepsis ;  at  the  same  time  safety 
in  repeated  applications  would  commend  it  to  the  profession  as  su- 
fjerior  to  the  other  antiseptic  or  sterilizing  agents. 

According  to  Dujardin-Beaumetz,  terebinthinates  introduced  into 
the  system,  by  the  skin,  lungs,  or  stomach,  enter  the  general  circula- 
tion. They  then  decomj^ose,  and  while  the  volatile  substances  are 
eliminated  by  the  lungs,  the  fixed  parts  are  excreted  by  the  urine  and 
exercise  their  individual  proi)erties  upon  the  urinary  passages,  pro- 
vided the  latter  be  in  a  permeable  state.  In  health,  and  in  many 
morbid  conditions,  the  terebinthinates  impart  a  characteristic  odor 
to  the  urine,  that  of  violets.  In  ne])hritic  patients,  however,  these 
substances,  when  administered,  gradu;dly  fail,  with  the  progress  of 
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disease,  to  give  rise  to  this  odor.  Beauvais  calls  attention  to  the 
absence  of  tliis  odor  in  tlie  urine  in  tlie  last  stage  of  Briglit's  disease. 
Terebene  is  the  terebiuthinate  par  excellence. 

From  a  study  of  the  various  methods  of  disinfection  of  the  hands, 
Weir  concludes :  (1)  The  solutions  of  corrosive  sublimate. are  unreli- 
able ;  (2)  disinfection  is  far  better  applied,  and  in  the  order  named, 
bj^  the  use  of  nascent  chlorine,  alcohol,  or  potassium  permanganate; 
(3)  chlorine  is  satisfactorily  evolved  by  the  conjoined  use  of  moistened 
chemical  chlorinated  lime  and  crystallized  sodium  carbonate;  (4)  of 
these  three  procedures,  the  chlorine  treatment  is  the  least  hurtful  to 
the  hands. 

Dunn  has  drawn  the  attention  of  the  profession  to  chinosol  as  an 
antiseptic  j)owder.  Its  properties  are  classified  as  follows :  (1)  Non- 
caustic,  (2)  non-toxic,  (3)  very  diffusible,  (4)  a  i)Owerful  deodorizer, 
(5)  non-hygroscoj)ic,  and  (6)  it  does  not  coagulate  albumin.  In  regard 
to  the  advantage  over  carbolic  acid,  it  does  not  injure  the  skin  of  the 
hands ;  and  again,  over  the  bichloride  of  mercurj' ,  (1)  it  does  not  harm 
the  instruments,  and  (2)  it  does  not  coagulate  albumin.  It  is  a  power- 
ful antiseptic,  destroying  virulent  germs  in  1 :  10,000  solutions. 

Menge  suggests  the  following  way  of  disinfecting  the  hands :  Thor- 
ough mechanical  cleansing  by  means  of  hot  water,  alkaline  soap,  and 
brush,  careful  attention  being  paid  to  the  nails;  after  that  long-con- 
tinued softening  of  the  hands  in  water,  then  thorough  disinfection  of 
the  skin  by  means  of  a  watery  or  weak  alcoholic  solution  of  subli- 
mate, soaking  in  seventy-  per  cent,  alcohol,  and  drying  with  a  sterile 
towel;  finally  pouring  a  parafiin-xylol  solution  over  the  hands  and 
then  drying  with  a  sterile  towel. 

The  discovery  of  the  presence  of  the  staphylococcus  epidermidis 
albus  has  given  rise  to  the  desire  to  destroy  it  comi^letel}'  in  j) re- 
paring  the  hands  of  the  surgeon  for  surgical  operations.  The  patho- 
genic power  of  this  particular  microbe  has  never  been  proved,  but  it 
is  known  that  it  is  found  in  the  glass  drainage  tubes  in  laparoto- 
mies, when  their  contents  are  carefully  examined  microscopically. 
Now  this  has  been  construed  to  mean  that  the  microbe  which  is  ordi- 
narily harmless  externally,  when  allowed  to  go  internally  and  in  con- 
stant contact  ^^'ith  the  denuded  surfaces  will  occasion  suppuration  1)y 
a  species  of  metamorphosis,  and  often  may  be  observed  later  as  the 
staphylococcus  pyogenes  aureus  or  albus.  The  most  emphatic  pro- 
tests of  Lawson  Tait  and  J.  F.  W.  Eoss  against  fear  of  this  microbe 
has  been  made  known  to  the  world  by  a  comparison  of  statistics. 

In  a  discussion  of  the  relative  merits  of  corrosive  sublimate,  sim- 
ple soap  and  water,  Fiirbringer's  method,  combinations  of  the  two  first 
named  with  the  use  of  the  nail  brush  and  alcohol,  and  strong  solu- 
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tions  of  permanganate  of  i)otassiuui,  Howard  A.  Kelly  lias  advocated 
the  latter  as  the  best  means  of  hand  disinfection.  He  has  shown  that 
the  germs  are  benumbed  by  corrosive  sublimate,  but  that  a  combi- 
nation with  albumin  occurs  also,  and  that  it  is  not  safe  or.  expedient 
to  employ  this  substance.  After  using  jiermanganate  of  potassium, 
the  stain  of  which  is  removed  from  the  hands  by  oxalic  acid,  he  finds 
the  skin  i^erfectly  sterile.  The  use  of  permanganate  of  potassium  is 
safe,  and  it  is  bacteriologically  exactly  what  it  is  clinically,  the  best 
disinfectant  and  deodorant,  and  at  the  same  time  the  safest. 

No  matter  what  improvements  in  surgical  technique  may  be  made 
in  the  future,  it  is  certain  that  they  will  always  be  in  the  direction  of 
obtaining  and  preserving  more  perfect  asepsis  in  the  direct  handling 
of  the  tissues  involved  in  a  wound.  Not  onlj^  for  the  sake  of  simplic- 
ity, but  also  for  the  sake  of  scientific  accuracy,  is  it  desirable,  in  dis- 
cussing the  methods  of  operating  and  of  preserving  asepsis,  to  discard 
minutife  which  are  unimportant  or  even  irrelevant,  and  to  concentrate 
our  attention  upon  those  details  which  actually  determine  the  inva- 
sion or  exclusion  of  wound  infection.  That  this  has  been  the  ten- 
dency of  surgeons  ever  since  they  became  thoroughly  familiar  with 
the  teachings  of  Lister  is  shown  by  the  disappearance  of  the  carbolic- 
acid  sjjray,  of  caustic  and  irritating  douches,  of  iodoform  powder  and 
medicated  dressings  as  applied  to  clean  wounds,  and  of  a  host  of 
apjolications,  each  of  which  has  had  its  advocates  as  being  favorable 
to  all  cell  growth  excepting  such  as  was  septic. 

Fortunately  most  of  the  objects  that  come  in  direct  contact  with 
wounds  made  by  the  surgeon  can  be  rendered  perfectly  sterile,  and 
not  only  sterile,  but  also  non-irritating  to  the  tissues.  The  use  of 
heat,  our  most  reliable  disinfectant,  has  favored  the  attainment  of 
this  object  more  than  any  other  improvement  that  has  been  made, 
and  our  instruments,  ligatures,  towels,  and  dressings  can  all  be  made 
perfectly  sterile. 

McBumey  has  asserted  that  a  dozen  men,  all-  of  whom  have  on 
the  same  day  attended  very  septic  cases,  may,  without  causing  the 
least  infection,  be  present  at  the  performance  of  any  operation  if 
they  do  not  come  in  actual  contact  with  any  person  or  object  directly 
concerned  in  the  work.  There  is  no  difficulty  to-day  in  having  ab- 
solutely sterile  clothing,  water,  sponges,  towels,  ligatures,  sutures, 
instruments,  and  other  utensils.  If  these  sterile  objects  are  manipu- 
lated with  a  i)roi)er  regard  for  asei)tic  technique,  ihey  never  in  them- 
selves cause  disturbance  of  healing.  The  real  source  of  infection  of 
a  wound  deliberately  made  by  a  careful  surgeon,  who  uses  perfect 
materials  and  Jiandles  them  ])erfectly,  is  to  l)e  sought,  according  to 
McBurnoy,  either  in  the  skin  of  the  patient    or  in  the  hands  of  those 
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directly  concerned  in  the  operation.  Surely,  if  the  skin  of  the  pa- 
tient were  a  very  guilty  party,  we  should  rarely,  with  such  provo- 
cation, see  perfect  healing  of  a  wound.  It  is  also  well  known  that 
such  operations  as  can  be  done  without  having  the  fingers  touch  the 
wound  at  all  give  very  clean  results,  and  yet  the  patient's  skin  is  cut 
and  squeezed  with  instruments  and  penetrated  with  sutures  at  many 
different  points,  and  the  forceps  which  pick  up  the  skin  also  pick  up 
the  deeper  tissues.  It  is  very  probable,  at  least  judging  by  clinical 
experience,  that  the  patient's  skin  is  seldom  an  active  factor  in  deter- 
mining the  infection  of  operation  wounds.  In  fact,  the  hand  is  left 
nearly  alone  to  prove  its  innocence. 

When  one  considers  the  number  of  hands  employed  in  large  oper- 
ations, often  as  many  as  ten  or  twelve,  each  one  of  which  may  be  a 
source  of  infection ;  when  one  considers  also  the  different  qualities  of 
the  skin,  the  different  characters  and  habits  of  the  individuals,  the 
different  things  which  they  have  handled,  and  even  the  diseases  they 
may  be  the  subjects  of — the  problem  of  providing  i^erfectly  sterile 
hands  at  every  operation  becomes  appalling. 

Many  careful  observers  claim  that  it  is  totally  impossible  to  ren- 
der any  hand  perfectly  sterile.  The  chief  difficulty  is  that,  in  all  our 
attempts  to  sterilize  the  hands,  we  are  naturally  prevented  from  util- 
izing our  most  powerful  sterilizing  agent — namely,  moist  he'at.  Why 
not,  then,  cover  the  hands  with  a  material  that  can  be  boiled?  This 
process  of  reasoning  led  McBurney,  about  a  year  and  a  half  ago,  to 
look  carefully  into  the  use  of  india-rubber  gloves.  He  was  aware 
that  they  had  been  used  previously  for  special  reasons  or  on  special 
occasions  hj  others,  and  he  had  himself  used  them  and  had  had  one  or 
more  assistants  use  them  at  different  times  when  the  hands  had  been 
cracked  or  fissured  or  specially  infected.  But  it  was  oul}'  in  April, 
1897,  that  he  determined  to  use  them  systematically.  His  experience 
in  the  matter  of  wound  infection  before  using  gloves  had  been  similar 
to  that  of  many  others.  A  most  satisfactory  series  of  perfect  results 
would  be  broken  in  a  totally  inexplicable  manner  by  a  positive  wound 
infection ;  or  a  number  of  wound  infections  would  sometimes  follow 
one  another  much  too  closely  to  be  excused  as  unavoidable  accidents. 

At  the  same  time  he  had  employed  the  best-known  methods  of 
hand  sterilization,  and  had  tested  the  various  materials  used  at  his 
operations.  These  were  all  found  to  be  sterile,  but  the  hands  were 
certainly  not  uniformly  and  continuously  perfect.  In  April,  1897,  he 
began  the  constant  use  of  rubber  gloves,  and  had  his  first  assistant, 
whose  hands  especially  came  in  contact  with  the  operation  wounds, 
al  ;o  use  them.  At  first  he  thought  the  difficulty  had  been  solved, 
for  the  wound  healing  was  remarkably  perfect.     Since  the  middle  of 


tEOfHYLAXlS.  619 

October,  1897,  he  and  all  his  assistants  have  v/orn  rubber  gloves  at 
every  operation  of  every  kind,  and  the  service  has  been  a  daily  one  of 
great  activity.  The  result  has  been  most  gratifying.  All  the  cases 
operated  upon,  both  in  hospital  and  private  practice,  from  October 
19th,  1897,  up  to  the  present  date,  have  been  carefully  observed  with 
a  view  to  the  detection  of  the  slightest  infection.  A  large  number  of 
the  wounds  have  been  immediately  closed  without  other  drainage  than 
a  small  bit  of  rubber  tissue  inserted  at  one  or  two  angles.  Solutions 
of  bichloride  have  not  been  used  in  any  case,  and  iodoform  has  been 
applied  only  to  wounds  already  infected  before  operation  and  in  oper- 
ations about  the  rectum.  The  only  douche  used  has  been  sterilized 
salt  solution  of  the  strength  of  six-tenths  of  one  per  cent.  Excepting 
that  rubber  gloves  have  been  worn  at  every  operation,  and  that  the 
hands  have  been  merely  washed  in  soap  and  water,  no  change  in  any 
of  the  methods  or  details  in  connection  with  operations  has  been 
made  within  a  year.  In  a  number  of  cases  already  infected,  such 
as  suppurating  and  discharging  glands  of  the  neck,  requiring  the  use 
of  both  knife  and  curette,  the  wounds  have  been  completely  sutured 
and  closed  like  originally  clean  operations. 

All  of  these  wounds  have  healed  primarily,  and  in  no  one  of  them 
has  any  part  of  the  suture  line  given  way  or  any  discharge  occurred. 
Even  actively  suppurating  spaces,  such  as  occur  about  a  diseased 
appendix,  have  seemed,  McBurney  says,  invariably  to  heal,  although, 
of  course,  by  granulation,  in  a  much  more  perfect  manner  than 
usual.  The  observations  of  men  in  regard  to  what  constitutes  wound 
infection  may  be  different  according  to  the  standard  of  measurement. 
McBurney,  from  whom  we  are  still  quoting,  has  made  use  of  the  high- 
est clinical  standard  that  he  knows  of,  and  he  says  that  he  has  never 
before  seen  such  uniformly  perfect  wound  healing  of  such  a  high 
grade.  Even  primary  unions  differ  in  quality.  He  does  not  mean  to 
assert  that  similar  perfection  has  not  been  reached  by  others  while 
operating  with  naked  hands,  but  he  personally  has  never  been  able 
before  to  achieve  such  results.  On  this  comparatively  limited  experi- 
ence he  feels  justified  in  saying  that,  for  his  own  work,  no  change  of 
methods  has  ever  been  so  completely  and  delightfully  satisfactory  as 
the  use  of  gloves  while  operating.  The  advantages  of  the  method  are 
these :  The  gloves  can  be  boiled,  and  so,  when  the  operation  begins, 
they  are  absolutely  sterile.  As  the  gloves  are  non-absorbent,  they 
must,  if  they  touch  no  infected  object,  remain  sterile  throughout  every 
clean  operation.  In  the  course  of  the  operation  blood  can  be  rapidly 
and  completely  washed  off  from  their  smooth  surface  with  a  sterile 
solution.  No  matter  to  what  previous  use  the  o])erator's  hands  may 
have  Ijeen  put,  he  may  begin  his  o])eration  without  dread  that  they 
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msbj  cause  infectiou.  Tlie  same  protection  may  be  secured  in  tlie 
case  of  assistants  and  nurses,  even  when  these  are  inexperienced. 
Even  if  he  has  a  suppurating  lesion  on  his  own  hand,  the  surgeon  may 
operate  with  impunity  on  his  patient.  Needles  can  be  threaded,  in- 
struments can  be  used,  ligatures  can  be  tied  just  as  well  and  certainly 
nearly  as  raj)idh'  with  gloves  on  as  without  them.  One  can  feel  a  very 
feeble  pulse  perfectly  well  while  wearing  a  well-fitting  rubber  glove. 
The  same  is  true  of  adhesions,  slight  differences  of  consistency',  irregu- 
larities of  surface,  etc.  One  reason  for  this  is  that  the  hands  of  the 
operator  who  wears  gloves  are  never  hard  and  callous  or  roughened 
by  contact  with  irritating  disinfectants,  and  the  sense  of  touch  is  there- 
fore more  acute.  When  a  tissue,  such  as  a  portion  of  intestine,  is  very 
slipi^erj,  a  piece  of  sterile  gauze  renders  it  at  once  manageable.  If 
thick  iDedicles  have  to  be  tied  "«dth  force,  a  piece  of  gauze  i:>revents 
the  ligature  from  cutting  the  gloves.  If  a  glove  finger  is  accidentally 
cut  or  pricked,  the  wound  is  at  once  closed  by  putting  over  it  an  extra 
glove  finger.  The  gloves  are  not  expensive,  and  they  last,  with  daily 
operating,  for  from  four  to  six  weeks. 

If  the  hands  are  quite  dry,  and  are  then  well  rubbed  with  dry  ster- 
ilized starch,  the  gloves  can  be  drawn  on  quite  easily  even  when  their 
interior  is  moist.  Before  putting  the  gloves  on,  the  hands  are  rap- 
idly washed  in  an  ordinary  way  with  soap  and  water  and  then  dried. 
To  remove  any  starch  which  may  have  fallen  on  the  outside,  the 
gloved  hands  are  washed  off  with  sterile  salt  solution.  During  the 
operation^  blood  and  other  fluids  can  be  very  rapidly  washed  off  as 
often  as  one  chooses,  or  a  fresh  pair  of  gloves  can  be  put  on  at  any 
moment  in  case  of  accidental  contamination.  During  active  militarj^ 
and  naval  service  india-rubber  gloves  would  be  of  the  highest  value. 
When  rolled  up  they  occupy  a  veTy  small  compass,  and  can  be  very 
rapidl}^  sterilized  over  and  over  again  in  any  small  vessel  which  can 
serve  as  a  boiler. 

The  best  methods  of  sterilizing  the  hands  would  be  totally  im- 
practicable in  a  rapidly  filling  army  hospital ;  but,  provided  with  a 
few  pairs  of  gloves,  the  army  or  navy  surgeon  need  never  dread  that 
he  may  infect  the  wounds  which  he  treats  and  makes  with  his  hands. 

Treatment. 

A  proper  discrimination  between  the  results  of  violence  and  dis- 
ease forms  the  basis  of  treatment  for  the  different  stages  of  wounds. 
A  primary  dressing  is  made  with  a  view  to  the  prevention  of  trouble 
beyond  that  of  traumatism;  the  secondary  measures  Tomj  require  a 
consideration  of  the  changes  in  the  tissues  and  the  consequent  gene- 
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ral  derangement  of  the  organism,  including  botli  the  vascular  and 
absorbent  systems.  All  changes  in  the  organism  of  a  secondary 
character  depend  on  an  impression  upon  the  nerve  centres  fi'om  the 
local  injury,  which  is  propagated  by  the  afferent  nerves  and  the 
ganglionic  nerves  to  the  entire  organization,  constituting  what  is 
styled  constitutional  disturbance.  The  action  and  reaction  observed 
between  traumatic  lesions  and  constitutional  derangement  develop  a 
general  effect  upon  the  secretions. 

The  indications  at  the  outset,  when  there  is  local  irritation  at  the 
point  of  injury,  are  to  incise  the  affected  part  and  cauterize  with  car- 
bolic acid,  applying  to  the  circumjacent  area  an  ointment  containing 
equal  parts  of  the  following :  Ung.  hydrargyri,  ung.  iodi  comi:)Ositum, 
ung.  cami^horse,  and  ung.  belladonnse. 

A  poultice  of  flaxseed  meal  may  cover  the  inflamed  structure,  and 
be  renewed  frequently,  to  keep  up  heat  and  moisture. 

If  there  should  follow  much  swelling  and  great  tension,  incisions 
should  be  made  freely  to  relieve  the  constriction  and  give  an  outlet 
to  the  serosanguinolent  accumulations.  This  course  is  more  espe- 
cially indicated  when  the  hand  is  involved;  and  when  the  inflamma- 
tion extends  up  the  arm,  I'nvading  the  axillarj^  glands,  the  ointment 
and  poultice  should  be  carried  up  to  the  shoulder,  so  as  to  cover  the 
entire  arm.  If  the  case  i)rogresses  favorably  there  may  be  no  ac- 
cumulation of  pus  above  the  elbow,  but  if  abscesses  form  they  should 
be  promptly  evacuated  and  washed  out  with  antiseptic  solutions. 

It  may  be  laid  down  as  a  general  rule  for  our  guidance  that  any 
original  or  secondary  x^urulent  focus  should  be  freed  from  septic  mat- 
ter, in  whatever  form  it  may  exist.  If  not  accessible  by  curetting  or 
swabbing  out,  then  we  may  avail  ourselves  of  syringing  with  those 
antiseptic  solutions  which  are  least  likely  to  do  harm  by  absorption, 
such  as  peroxide  of  hydrogen,  permanganate  of  potassium,  and  Lu- 
gol's  compound  solution  of  iodine.  In  the  event  that  blood  clot  has 
remained  in  the  womb  after  labor  or  abortion,  and  is  undergoing 
decomposition,  we  have  a  decided  preference  for  a  strong  solution  of 
chloride  of  sodium,  as  it  conduces  best  to  dissolving  the  blood  clot. 
This  holds  good  in  the  case  of  sanguineous  deposits  in  the  abdominal 
cavit}',  in  hematoma  wherever  found,  and  in  the  accumulation  of 
menstrual  fluid,  though  there  ihsly  be  no  coagula  to  dissolve,  and 
whenever  a  septic  process  may  result  from  the  collection  of  blood  in 
the  tissues.  The  solutions  of  carbolic  acid  and  corrosive  sublimate 
should  not  be  usful,  as  they  may  prove  detrimental  by  absori)tion. 

The  medicinal  treatment  must  be  varied,  according  to  the  condi- 
tion of  the  general  system  at  the  different  stages  of  infection,  and  at 
the  outset  calonifil  and  Dover's  ])Owder  in  moderate  doses,  followed 
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by  Epsom  salts,  witli  senna  tea,  are  usually  indicated.  After  free 
purgation,  it  is  found  that  quinine  and  phenacetin  liave  a  most  salu- 
tary effect,  and  if  there  is  great  suffering  with  pain  and  restlessness, 
morphine  and  atropine  may  be  employed  hypodermically  to  secure 
rest. 

To  modify  acute  inflammation  before  the  suppurative  stage,  the 
combination  of  fluid  extract  of  jaborandi  with  salicylate  of  sodium  has 
been  attended  with  most  salutary  effects,  and  should  be  urged  to  the 
extent  of  tolerance.  It  is  to  be  expected  that  free  diaphoresis  and 
profuse  salivation  will  eliminate  to  a  large  extent  the  poisonous  con- 
tamination of  the  vascular  system.  We  had  occasion  to  observe, 
some  years  ago,  in  a  case  of  puerjDeral  septicaemia  a  most  happy  and 
complete  transformation  from  the  subcutaneous  injection  of  one-tenth 
grain  of  j)ilocarpine,  which  produced  profuse  sweating  and  relieved 
the  patient  of  all  septic  troubles. 

After  the  development  of  abscesses  the  chief  reliance  is  upon  ton- 
ics and  depuratives ;  our  experience  with  the  following  combination 
has  been  quite  satisfactor}' : 

I^  Tinct.  cincbonae  comp.,      ..         .         .         .         .         .         •  lij- 

Tinct.  nncis  vomicae, 3  i. 

Potassii  cbloratis, 3  i. 

Aqufe, .      q.  s.  ad  §  vi. 

M..-    S.  Tablespoonful  every  tbree  bours. 

When  the  toxaemia  progresses  in  connection  with  the  purulent 
discharge,  it  has  api^eared  to  be  advantageous  to  introduce  into  the 
system  gradually  an  alterative  and  tonic,  such  as  the  following : 

IJ  Donovan's  solution,        .         .         .         .         .         .         .    3  iv. 

Tincture  of  gentian        .,.....§  iiiss. 

M.     S.   Teaspoonful  every  four  bours. 

To  arrest  disintegration  of  structures,  various  preparations  of  iron, 
such  as  the  albuminate  of  iron,  iodide  of  iron,  and  the  muriated  tinc- 
ture of  iron,  with  cod-liver  oil,  lager  beer,  malt,  etc.,  have  been  used 
with  benefit  in  the  advanced  stages.  Everything  which  can  aid  the 
recuperative  process  is  indicated. 

The  proper  sphere  of  real  antiseptic  surgerj^  comes  into  play  with 
pyaemia  and  sej)tic8emia,  as  these  are  preeminently^  septic  develop- 
ments which  require  the  use  of  measures  to  counteract  the  contamina- 
tion of  the  organism.  Not  only  in  the  local  but  in  the  general  mani- 
festations is  sepsis  to  be  combated,  and  hence  it  becomes  requisite 
to  correct  the  secretions  and  stay  the  disease  of  the  organs  by  internal 
antiseptic  remedies.  Some  have  regarded  alcoholic  treatment  as 
indicated  from  the  outset  of  the  disorder,  and  that  nourishment  of  a 
character  to  prevent  the  waste  of  tissues  should  be  combined  with 
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the  alcoholic  stimulant.  The  mixture  of  milk  and  whiskey  or 
brandy,  in  form  of  milk  launch,  is  found  to  meet  the  requirements 
satisfactorily  as  a  routine  diet.  But  it  is  desirable  to  supplement 
this  with  beef  soup,  cornmeal  gruel,  malt,  and  fresh  vegetables,  such 
as  Irish  potatoes,  ochra,  and  tomatoes,  suited  to  the  state  of  the 
digestive  organs  and  to  the  j)ower  of  assimilation.  It  is  a  matter  of 
preeminent  importance  to  sustain  the  physical  organization  through- 
out the  continuance  of  the  septic  process. 

A  case  came  under  our  observation  in  the  later  stages  of  pyaemia. 
There  had  been  a  bruise  of  the  finger,  which  swelled.  An  incision 
in  it  was  made  at  the  time  of  great  tension  on  the  tissues.  The  ];)atient 
had  not  slept  well  for  three  or  four  days.  Calomel  and  bicarbonate  of 
sodium,  of  each  five  grains,  were  administered  three  times.  Cathar- 
sis aj)j)eared  in  the  form  of  four  copious  discharges  from  the  bowels. 


I^  Iodide  of  potassium, 
Salicylate  of  sodium, 
Fluid  extract  of  jaborandi, 
Simple  syrup,   .... 

M.     S.  Take  one  teaspoonful  every  thr 


.    31. 
.    3ij. 
.    I  iss. 
q.s.  ad   I  iv. 
ee  hours  in  half  a  cupful  of  water. 


The  hand  and  arm  were  poulticed  with  flaxseed  to  the  elbow. 

In  less  than  twenty-four  hours  the  patient  was  much  improved  and 
able  to  sit  up.  The  lymphatic  glands  decreased  in  size.  We  kept 
him  under  treatment  continuously  for  twenty-six  days.  The  finger 
was  amputated  at  the  carpometacarpal  articulation.  After  amputa- 
tion a  strong  solution  of  carbolic  acid  was  used.  Iodoform  moist 
gauze  and  cotton  and  bandage  constituted  the  dressings,  which  were 
changed  the  second  da3^  No  stitches  were  used,  because  it  was 
thought  best  to  let  the  wound  heal  by  granulation.  There  was  no 
perceptible  sepsis,  but  jdus  from  healthy  granulations  appeared. 

Mrs. ,  aged  37,  married  and  pregnant  three  and  a  half  months, 

had  septic  symptoms  following  a  v/ound  from  a  fish  bone  in  the  right 
thumb.  The  wounded  part  was  swollen  and  of  a  dark  purplish  color. 
The  patient  had  a  temperature  ranging  from  99°  to  101°  F.  The 
pulse  was  not  over  100  at  any  time.  This  condition  existed  about 
four  weeks. 

The  case  was  found  to  be  one  of  pyaemia ;  pus  had  burrowed  in 
the  tliumb  and  along  the  line  of  the  muscles.  The  necrosis  of  bone  re- 
quired anqjutation  at  the  carpometacarpal  articulation.  The  recovery 
was  com.plete  and  tlie  present  condition  is  good.  There  was  no  further 
pus  formation,  except  once  in  the  breast,  which  had  never  given  trouble 
before. 

W.  D.  V ,  a  vigorous  man,  aged  30  years,  had  received  a  slight 

abrasion  upon  the  ball  of  the  right  thumb  from  the  edge  of  a  tin  can 
about  two  weeks  before,  which  led  to  some  irritation  and  swelling, 
followed  by  feljrile  disturbance.  We  were  called  to  see  him  four  or 
five  days  later,  and  found  Lim  suffering  with  symptoms  of  lymi)han- 
gitis  of  the  right  forearm,  the  entire  hand  being  much  swollen,  and  a 
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recldis]i  streak  extending  up  the  palmar  aspect  of  tlie  forearm.  A 
general  antiplilogistic  and  anodyne  treatment,  with  poultices  to  the 
hand,  was  followed  by  the  administration  of  muriated  tincture  of  iron, 
quinine,  and  chlorate  of  potassium.  An  incision  was  subsequently 
made  over  the  front  of  the  metacarpal  articulation  of  the  thumb,  and 
also  over  the  dorsal  aspect  of  the  wrist,  to  relieve  the  tension  of  these 
parts,  with  a  continuation  of  the  poultices  to  the  hand  and  wrist. 
Swelling  of  the  entire  hand  and  forearm,  intense  pain,  and  a  tem- 
perature of  103°  F.,  were  present  when  the  case  was  first  seen  b}^ 
us.  The  question  of  amputation  was  considered  on  that  occasion, 
as  to  its  probable  effect  in  arresting  the  further  extension  of  the 
inflammation.  There  being  no  well-defined  limitation  of  the  inflam- 
matory process,  we  concluded  that  the  septic  contamination  was  not 
likely  to  be  arrested  by  amjoutation  above  the  elbow. 

A  point  upon  the  dorsal  aspect  of  the  forearm  giving  a  sense  of 
fluctuation,  a  free  incision  was  made,  which  gave  exit  to  a  sanguino- 
lent  fluid,  without  any  pus,  indicating  a  collection  of  blood  in  a  cir- 
cumscribed area.  There  was  later  a  similar  sanguineous  exudation 
in  the  cellular  tissue  on  the  i)almar  aspect  of  the  forearm  in  its  upper 
third,  which  was  discharged  bj'  an  incision.  The  ring  finger  being 
very  much  enlarged,  and  the  constriction  being  marked  near  its 
metacarpal  attachment,  an  incision  was  made  along  its  dorsal  aspect, 
which  arrested  the  disintegrating  tendency  in  its  tissues. 

There  was  at  the  end  of  a  week  some  j^urulent  discharge  from  the 
openings  which  had  originally'  been  made  at  the  junction  of  the 
thumb  with  the  hand  and  on  the  back  of  the  wrist,  and  these  tracts 
were  injected  with  a  sohitiou  of  i^eroxide  of  hj^drogen.  The  inflam- 
mation progressed  upwards  along  the  arm  above  the  insertion  of  the 
deltoid  muscle,  and  eventually  there  was  a  collection  of  pus  near  the 
axillary  fold,  which  was  evacuated  by  a  free  incision  over  the  ujjper 
and  anterior  portion  of  the  biceps. 

The  arm  having  rested  upon  a  fold  of  cotton  batting  over  the  mat- 
tress at  the  side  of  the  patient,  and  being  enormously  swollen,  there 
was  undue  pressure  upon  the  internal  condyle  of  the  humerus,  so  that 
ulceration  occurred  at  this  point.  It  was  a  veritable  bedsoi-e,  and 
assumed  the  form  of  an  excavated  ulcer,  reaching  to  the  periosteum. 
In  the  mean  time  the  local  pressure  was  relieved  by  appropriate 
dressing  and  the  cavitj^  was  filled  with  iodoform  gauze.  At  a  later 
period  it  underwent  marked  improvement  from  the  application  of  a 
camphorated  basilicon  ointment  on  absorbent  cotton. 

Hitherto  the  bowels  had  been  torpid  from  the  necessity  of  admin- 
istering morphine  to  secure  rest,  and  a  small  dose  of  calomel  followed 
by  salts  and  senna  was  given  occasionally  to  procure  evacuations. 
When  this  failed,  enemata  of  soai^  water  were  used  with  good  effect. 

In  the  course  of  two  weeks  an  abscess  formed  upon  the  i^almar 
asjDect  of  the  wrist,  which  was  discharged  by  a  free  incision  longitu- 
dinally, nearly  in  the  median  line  and  slightly  distant  from  the  site 
of  the  radial  artery. 

About  the  close  of  December  the  condition  of  the  fingers  and  hand 
threatened  sloughing,  so  that  Peruvian  bark  and  charcoal  were  incor- 
porated in  the  flaxseed  poultices  applied  over  the  entire  member,  and 
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tlie  suppurating  tracts  were  injected  with  a  disinfecting  solution, 
while  the  surface  was  bathed  at  each  dressing  with  a  bichloride  of 
mercury  solution. 

Early  in  January  the  right  leg  became  involved,  manifesting  great 
enlargement  and  pain  about  the  knee.  This  was  smeared  with  the 
compound  mercurial  ointment  and  covered  with  cotton,  as  had  been 
done  at  an  early  stage  with  the  arm.  Pus  eventually  formed  through- 
out the  structures  on  the  inner  part  of  the  thigh,  and  was  discharged 
by  an  incision  near  the  knee.  There  was  another  purulent  focus  be- 
low the  knee,  to  which  exit  was  given  by  an  incision  at  the  inner  bor- 
der of  the  gastrocnemius. 

The  suppuratiug  tracts  were  now  injected  with  a  wash  of  a  tea- 
spoonful  of  Lugol's  solution  in  a  pint. of  warm  water  daily,  and  each 
sulcus  was  irrigated  with  this  until  the  fluid  returned  without  admix- 
ture of  pus,  using  about  a  quart  in  cleaning  the  abscess  of  the  thigh. 

The  general  direction  in  regard  to  diet  was  that  it  should  be  of 
nutritious  and  easily  digested  articles,  beef-soup  made  with  vegeta- 
bles, soft-boiled  eggs,  and  milk  punch  being  the  main  reliance.  It 
should  be  noted  that  a  free  use  of  whiskey  had  been  ordered  through- 
out the  entire  course  of  treatment.  The  patient  was  now  directed  to 
take  lager  beer  ad  libitum,  and  it  seemed  to  have  a  soothing  effect  at 
night.  Notwithstanding  the  use  of  stimulants  and  alteratives  inter- 
nally and  the  most  rigid  antiseptic  treatment  locally,  the  condition 
of  the  patient  progressed  from  bad  to  worse,  so  that  about  the  middle 
of  January  the  septic  contamination  pervaded  his  entire  system.  He 
became  delirious  and  had  great  vital  prostration;  his  temperature 
was  subnormal. 

Early  in  the  mouth  of  February  the  alterative  combination  was 
discontinued,  and  the  syrup  of  the  iodide  of  iron  was  given  in  tea- 
spoonful  doses  four  times  a  day.  The  latter  was  continued  regu- 
larly for  about  a  month  without  any  marked  benefit. 

Lager  beer  had  been  used  freelj',  and  the  patient  took  it  with 
decided  relish.  He  added  to  this  subsequently  the  cod-liver  oil. 
Milk  punch  with  eggs  has  been  used  as  well  as  other  nutritious  food, 
but  neither  arrested  the  emaciation  from  the  constant  drain  upon  his 
system,  and  his  vital  forces  gradually  declined. 

In  the  mean  time  an  abscess  formed  above  the  outer  extremity  of 
the  right  clavicle,  which  was  opened  and  discharged  freely,  this  being 
the  twelfth  incision  made  in  different  parts  of  the  ui^per  extremity. 
On  March  1st  he  was  using  a  teaspoonful  of  albuminate  of  iron  four 
times  a  day. 

On  March  18th  it  was  found  that  there  was  a  reaccumulation  of 
pus  in  the  former  abscess  of  the  thigh,  which  had  ceased  to  discharge 
for  some  weeks,  and  the  orifice  had  healed  up.  The  cutaneous  cover- 
ing ]jeiug  found  to  he,  thinner  below  tlie  original  opening  than  at  the 
cicatrized  point,  the  former  locality  was  selected  for  the  incision, 
wliich  gave  (;xit  to  at  least  half  a  ])int  of  pus.  The  cavity  was  washed 
out  with  th(i  iodine  solution,  as  liad  been  done  previously.  A  pledget 
of  cotton  witli  canij)horated  liasdicon  ointment  was  applied  over  the 
openijig.  As  the  preparation  f)f  cod-liver  oil  in  use  gave  so7ne  re])ng- 
nance,  he  was  put  upon  cod-liver  oil  with  crcu)Hotc^  as  it  was  tlion^ht 
Vol.  XV.— 40 
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that  this  would  prove  more  acceptable  to  the  stomach.  The  albumi- 
nate of  iron,  having  disagreed  with  his  stomach  for  some  days,  was 
discontinued.     Nutritious  food  with  lager  beer  was  ordered  as  before. 

Tuesday,  March  21st:  The  patient  has  been  examined  to-day, 
and  the  extreme  emaciation,  with  general  prostration  of  his  vital  pow- 
ers, gives  little  hope  of  recovery.  But  there  is  now  little  purulent 
discharge  from  the  abscesses  above  the  clavicle  and  on  the  inner  part 
of  the  thigh,  which  alone  remain  open.  There  is  an  extensive 
ulceration  or  bedsore  over  the  sacrum,  and  also  an  ulceration  along 
the  leg  at  the  outer  aspect  of  the  fibula.  These  are  covered  with 
iodoform  and  raseline  upon  cotton,  and  the  patient  is  turned  upon 
his  left  side,  so  as  to  relieve  pressure  upon  his  back,  from  time  to 
time  daily.  The  only  injunction  was  to  givfe  him  all  the  nourish- 
ment he  could  take,  and  especially  milk  and  eggs,  with  a  liberal  use 
of  lager  beer.  His  pulse  now  counted  110  per  minute,  and  the  tem- 
I)erature  was  98°  F. 

Monday,  March  27th :  There  is  no  very  marked  change  in  the 
general  condition  of  the  patient,  yet  from  the  improvement  in  his 
appetite  there  is  encouragement  for  perseverance  in  the  sustaining 
treatment.  There  was  a  new  suppurating  focus  noted  just  at  the  pec- 
toral border  of  the  right  axilla,  involving  the  glandular  structure, 
which  was  lanced,  and  about  a  teaspoonful  of  laudable  pus  was  dis- 
charged. The  two  openings,  one  above  the  outer  third  of  the  right 
clavicle  and  the  other  at  the  inner  and  lower  portion  of  the  right  thigh, 
have  almost  ceased  to  discharge  pus,  and  the  bedsores  on  the  loins 
and  on  the  legs  are  imj^roving.  The  cod-liver  oil  with  creosote  seems 
to  be  of  ser\dce,  and  milk-punch,  eggs,  and  other  nutritious  articles 
are  kept  up,  along  with  the  lager  beer.  The  Huxham's  tincture  mix- 
ture is  to  be  taken  in  tablespoonful  doses. 

April  1st:  The  patient  has  not  lost  strength  since  last  report, 
and  the  opening  in  the  right  axilla  has  gradually  discharged  less,  so 
that  very  little  pus  escapes  now.  There  is  a  fistulous  tract  from  the 
supraclavicular  opening  to  that  on  the  front  of  the  biceps,  through 
which  the  dilute  Lugol's  solution  passes  when  injected  into  either 
aperture.  The  same  kind  of  communication  is  found  from  the  open- 
ing above  the  knee  to  that  below  the  knee,  yet  in  neither  case  does 
the  pus  seem  to  have  entered  the  articulation.  The  bedsores  on  the 
loins  and  legs  are  now  improving  under  the  application  of  iodoform 
covered  with  camphorated  basilicon  ointment  upon  cotton.  The 
prospect  is  now  favorable  for  recovery,  after  four  months  of  suffer- 
ing with  grave  complications. 

April  6th :  There  has  not  been  any  notable  change  in  the  condi- 
tion of  the  patient,  but  the  fact  that  he  has  not  lost  ground  is  in  it- 
self encouraging.  His  appetite  has  improved  somewhat  by  the  use 
of  the  cod-liver  oil  and  creosote,  alternated  with  the  mixture  of  Hux- 
ham's tincture,  tincture  of  nux  vomica,  and  chlorate  of  potassium.  He 
uses  also  freely  the  milk-punch  and  lager  beer.  There  is  but  little 
suppuration  from  either  of  the  openings,  and  the  small  glandular 
abscess  in  the  axilla  has  ceased  to  discharge.  This  was  the  only 
indication  of  lymphadenitis  present  throughout  the  progress  of  the 
case,  and  it  disappeared  when  suppuration  took  place.     The  bedsores 
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are  improving,  and  it  seems  now  only  a  question  of  time  for  the  recu- 
perative process  to  restore  the  patient's  strength  and  flesh. 

April  26th:  The  patient  still  clings  to  life,  though  extremely 
prostrated  and  emaciated.  He  has  discontinued  medication,  except- 
ing mori)hine  at  night  to  procure  rest.  He  takes  gr.  ^  of  morjjhine 
and  gr.  ylg-  of  atropine  at  intervals  of  two  hours  until  three  doses  are 
taken,  and  this  enables  him  to  sleep  the  rest  of  the  night.  His 
wounds  on  the  arm  and  leg  still  discharge  more  or  less  matter,  and 
are  syringed  out  with  an  antiseptic  wash  every  day.  He  uses  liber- 
ally milk-punch  made  with  rye  whiskey,  and  takes  lager  beer  freely. 
His  nourishment  has  consisted  of  beef  soup,  soft  eggs,  and  other 
easily  digested  food,  of  which  he  takes  sufficient  to  keep  up  his  flesh, 
but  it  does  not  serve  for  recuperation  of  his  forces.  The  bedsores  on 
his  loins  are  relieved  by  turning  him  upon  the  left  side  for  a  few 
hours  each  day,  and  seem  to  be  slowly  improving.  The  redeeming 
feature  of  this  case  is  the  man's  pluck  and  hopefulness  amid  all  the 
discouragements  of  his  situation. 

On  May  7th  it  was  found  that  another  abscess  had  formed  at  the 
lower  and  outer  part  of  the  right  thigh.  This  being  lanced,  there 
was  considerable  purulent  discharge  at  the  time,  and  continuing 
afterward.  The  cavity  was  washed  out  with  the  dilute  compound 
iodine  solution  daily.  This  persistent  septic  process  and  the  extreme 
emaciation  of  the  patient  led  to  the  gravest  prognosis  in  the  case, 
and  it  was  not  thought  possible  to  accomjjlish  anything  further  by 
medication  or  surgical  procedures.  He  continued,  however,  the  use 
of  stimulants  and  nourishment,  with  morphine  at  night,  for  two 
weeks,  when  he  sank  from  sheer  exhaustion  of  the  vital  forces,  being 
reduced  to  little  more  than  a  skeleton  with  the  cutaneous  investment. 

This  protracted  case  of  lymphangitis,  with  pyaemia,  is  reported  to 
illustrate  the  capacity  for  resistance  to  disease.  It  also  serves  as  a 
lesson  in  pathology  and  to  demonstrate  the  various  phases  of  treat- 
ment. The  history  of  the  case  presents  many  points  of  interest  in  con- 
nection with  pyaemia,  and  furnishes  a  typical  picture  of  the  progress 
of  this  disease.  That  a  fatal  end  was  deferred  so  long  afi^ords  conclu- 
sive evidence  of  the  efficacy  of  treatment  in  the  varying  developments 
of  the  suppurative  process.  It  is  clear  that  death  would  have  occurred 
earlier  without  a  recourse  to  these  measures,  and  the  case  emphasizes 
the  importance  of  the  x>rompt  use  of  means  to  avert  the  fatal  results 
of  blood  poisoning. 

It  is  necessary  to  make  use  of  the  sweat  glands,  of  the  bowels,  of 
the  kidneys,  of  the  lymphatic  system,  and  of  the  nervous  system, 
to  eliminate  the  products  of  putrefaction  known  as  ptomains.  For 
tliis  purjKJse  we  have  to  select  medicines  known  as  diaphoretics, 
cathartics,  diuretics,  and  tonics,  as  well  as  alteratives.  The  whole 
Hiiimal  economy  is  infected  in  septicaemia  and  must  be  treated  as  a 
whole.  The  role  of  baths,  ointments,  poultices,  and  of  plasters  is 
more  evident  in  pyaemia  than  in  septicaemia. 
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One  of  the  classical  symptoms  of  septicaemia  is  a  rasli  wliicli  par- 
takes of  the  nature  of  the  exanthemata.  The  most  interesting  explan- 
ation of  this  is  that  it  is  caused  by  the  irritant  effects  of  a  poison  or 
ptomain  from  the  blood  eliminated  by  the  sweat  glands.  The  pres- 
ence of  many  toxic  agents  in  ordinarj^  sweat  has  been  argued  by  Ar- 
loing,  and  the  proof  of  this  theory  is  shown  by  the  prompt  recovery 
which  diaphoresis  is  capable  of  effecting  in  some  cases. 

It  has  been  well  said  that  "autointoxication  is  just  as  truly  a  sur- 
gical subject  and  belongs  to  this  realm  as  much  as  it  does  to  internal 
medicine.  The  sudden  suj^pression  of  the  sweat  is  likely  to  force 
these  '  normal '  toxic  materials  back  upon  the  blood,  and  the  stress  of 
their  elimination  must  then  necessarily  fall  upon  other  eliminatory 
organs  with  such  possible  or  probable  results  as  nephritis,  pneumo- 
nia, and  other  excretory  inflammations.  Shock  is  a  depressant  and 
suppressor  of  normal  function,  and  courts  the  generation  of  toxic  sub- 
stances and  their  non-elimination." 

In  dealing  with  incii)ient  peritonitis,  or  with  any  inflammatory 
disease  whatever,  it  is  a  wise  precaution  to  give  a  thorough  course  of 
calomel  or  to  give  two  tablesx)oonfuls  of  oil  and  one  teaspoonful  of 
turpentine. 

Blood-Washing. — From  the  well-known  principle  of  osmosis  and 
endosmosis  has  been  derived  a  very  important  method  of  eliminating 
toxins  in  cases  of  toxsemia.  The  most  important  application  of  this 
principle  has  been  in  intravenous  saline  injections  for  shock  and  vital 
depression  accompanying  any  of  the  wasting  diseases.  In  the  follow- 
ing description  of  blood-washing  we  have  drawn  largely  from  a  paper 
by  Hare,  of  Philadelphia,  read  before  the  Philadelphia  Count}'  Medi- 
cal Society,  March  24th,  1897. 

Michaud  details  fifteen  cases  in  which  this  treatment  was  adopted, 
all  of  them  cases  of  septic  peritonitis  following  operation.  Of  these, 
five  recovered.  In  one  case,  the  patient  being  in  imminent  danger, 
1,000  gm.  of  artificial  serum  at  39°  0.  were  injected,  causing  an  im- 
mediate rise  of  the  temperature  of  four  degrees  and  a  slowing  of  the 
pulse.  The  serum  was  used  during  three  days,  at  the  end  of  which 
time  the  patient  was  out  of  danger  and  recovered.  A  similar  result 
was  obtained  after  ablation  of  the  Fallopian  tubes,  several  injections 
being  used,  together  with  irrigation  of  the  peritoneum.  The  artificial 
serum  of  Hayem,  or  simply  sterilized  saline  water,  was  used.  Vari- 
ous accidents  were  noted — vomiting,  pain  in  the  side,  plethora,  aiad 
disturbance  of  the  cerebral  circulation.  No  later  complications  were 
observed.  The  method  is  excellent,  but  other  means — drainage,  irri- 
gation, reopening  of  the  abdominal  incision,  and  the  free  local  appli- 
cation of  ice — axe  to  be  used  concurrently.     Monod  has  had  seven 
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similar  cases,  with  three  recoveries.  The  effects  were  beneficial,  even 
in  the  cases  that  ultimately  terminated  fatally. 

Bovet  and  Huchard  reijort  an  interesting  case  of  pyelonephritis 
occurring  in  a  married  woman  who  had  been  a  sufferer  for  a  long  time 
from  a  mild  albuminuria.  The  patient  became  seriously  ill  from 
general  toxaemia ;  fever  developed,  the  urine  became  scanty-  and  albu- 
minous, the  tongue  was  dry,  and  a  large  number  of  casts  were  found 
in  the  urine.  The  pulse  rose  to  130;  the  respiration  to  28.  Under 
these  circumstances  it  was  considered  wise  to  .inject  a  considerable 
quantity  of  normal  salt  solution.  Between  April  20th  and  October 
15th  the  patient  received  injections  subcutaneously  twenty -five  times 
and  by  the  rectum  about  twenty  times.  The  quantities  injected  under 
the  skin  varied  from  three  ounces  to  two  quarts  a  day,  and  the  urine 
increased  correspondingly  with  each  large  injection. 

A  second  case  is  reported  in  which  there  was  uraemia  with  genergfcl 
anasarca.  As  a  result  of  this  treatment  the  conclusion  is  reached 
that  hypodermoclysis  is  an  exceedingly  valuable  i^rocedure. 

Usually  as  the  injection  is  given  the  patient  at  once  shows  signs 
of  improvement,  but  in  from  two  to  thirty  minutes  he  develops  a 
severe  rigor,  with  a  strong,  rapid  pulse,  followed  in  half  an  hour  by 
great  flushing  of  the  skin  and  then  profuse  sweating,  with  greatly 
increased  urinary  secretion.  Sometimes  quite  a  marked  febrile 
movement  takes  place.  Several  hours  afterwards  the  patient  reports 
himself  as  greatly  improved. 

Hare's  cases  were  as  follows :  A  man  over  sixty  years  of  age  de- 
veloped acute  toxaemia,  with  high  fever  and  coma,  owing  to  the  sud- 
den extension  up  the  leg  of  gangrene  of  the  toes.  At  first  he  could 
be  roused  only  by  speaking  sharply  to  him;  later  he  became  still 
more  comatose.  His  muscles  became  spastic.  Twelve  hours  after 
the  onset  of  the  toxaemia  about  one  quart  of  warm  decinormal  saline 
solution  was  injected  into  a  vein  of  the  arm  in  the  course  of  an  hour. 
The  man  developed  a  severe  rigor,  then  broke  out  in  a  profuse  sweat, 
and  the  next  morning,  ten  hours  afterwards,  was  perfectly  conscious, 
said  he  felt  first-rate,  but  later  in  the  day  he  became  comatose  again 
and  died.     He  was  doomed  from  the  first  because  of  his  gangrene. 

The  second  case  was  that  of  a  man  with  chronic  parenchymatous 
nephritis,  who  came  into  the  hosijital  with  twitching  of  his  muscles 
and  semicomatose.  He  had  passed  scarcely  any  water  for  several 
days.  He  had  had  constant  headache  for  six  months,  an'd  ^^>•a8  mark- 
edly oedematous  from  head  to  foot.  He  was  too  weak  to  be  bled,  or 
tfj  1)0  jmrged,  c)r  to  receive  pilocarpine,  and  seemed  too  ill  for  a  sweat 
from  a  hot  y)ack.  One  <|uart  of  hot  saline  solution  was  injected  into  a 
vein  of  his  arm.     He  also  had  a  mild  rigor  followed  by  a  sweat,  and 
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in  three  liours  thirteen  ounces  of  urine  were  obtained  from  his  blad- 
der. The  next  day  he  said  he  had  no  headache,  no  dizziness,  no 
pain  anywhere,  and  felt  no  discomfort.  His  dropsy  was  not  increased. 
Ten  days  later,  as  his  ursemic  condition  seemed  to  be  returning,  the 
injection  was  repeated,  with  similar  results. 

The  apparatus  which  Hare  uses  is  constructed  as  follows :  A  glass 
container,  such  as  is  used  for  irrigation  purposes  in  antiseptic  sur- 
gery, is  set  in  a  frame  in  order  that  it  may  stand  on  a  table  rather 
than  be  hung  against  the  wall.  To  the  bottom  of  this  container  is 
attached  four  or  five  feet  of  red  Para  rubber  hose,  and  in  the  end  of 
this  rubber  hose  is  inserted  a  plain  glass  cannula ;  a  clip  is  placed 
upon  the  hose  in  order  that  the  flow  may  be  controlled,  and  the 
cannula,  with  the  tube  that  has  been  attached  to  the  blood-vessel, 
is  joined  to  the  tube  running  from  the  irrigator  at  the  moment  when 
they  are  both  completely  filled  with  liquid,  so  that  no  globule  of  air 
will  be  contained  in  the  tube. 

W.  McKeown  considers  that  theoretically  and  practically^,  the  prin- 
ciples of  osmosis  ojffer  the  best  results,  being  founded  on  the  fact  that 
toxins  are  dialyzable;  the  antitoxins  not  being  so,  remain  in  the  cir- 
culation undisturbed.  The  procedure  is  a  simple  one :  The  blood  is 
diluted  bj^  the  intravenous  injections  of  a  decinormal  salt  solution  and 
the  rectum  is  filled  with  a  saturated  solution  of  magnesium  sulphate ; 
thus  are  furnished  the  conditions  necessary  for  dialysis,  viz.,  two 
fluids  of  different  degrees  of  concentration  on  either  side  of  an  animal 
membrane  (the  rectal  wall).  He  treated  two  cases  on  this  principle; 
one  of  pui'ulent  peritonitis,  the  other  of  puerperal  septicaemia.  In 
both  a  pronounced  chill  with  hyperpyrexia,  followed  by  a  sudden 
drop  of  the  temperature  to  normal,  with  marked  amelioration  of  the 
general  condition,  was  the  immediate  sequence  of  each  injection.  This 
treatment  should  be  available  in  all  conditions  due  to  the  presence  of 
a  poison  circulating  in  the  blood,  which  is  capable  of  being  dialyzed. 

Tuffier  has  j^ractised  intravenous  injections,  both  for  hemorrhage 
and  for  toxaemia,  in  fifty  cases,  including  two  cases  of  ^tanus  (after 
preliminary  bleeding),  and  found  that  the  first  effect  \  as  to  restore 
the  normal  arterial  pressure  and  diminish  the  f requeue j.  of  the  heart's 
action;  the  second,  to  cause  diuresis. 

Proben,  in  a  case  of  eclampsia,  injected  two  quarts  of  normal 
saline  solution ;  the  urine  had  been  almost  totally  suppressed,  with 
one  hundred  per  cent,  of  albumin,  but  within  twenty-four  hours  the 
woman  passed  one  hundred  and  nine  ounces. 

Berlin  has  reported  the  case  of  a  woman  who,  three  days  after 
vaginal  hysterectomy,  manifested  such  violent  symptoms  of  sepsis 
that  recovery  seemed  absolutely  impossible.     The  belly  was  distended 
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and  painful,  and  there  were  very  marked  subnormal  temperature  and 
frequent  vomiting.  On  the  fourth  day  the  patient  seemed  to  be  about 
dying,  whereupon  Berlin  gave  an  intravenous  injection  of  a  little  over 
a  pint  of  artificial  blood  serum,  and  shortly  afterwards  repeated  this 
injection,  using  not  quite  two  pints.  Marked  cyanosis  and  increased 
gravity  of  the  symptoms  followed  at  once,  but  shortly  there  was  de- 
cided improvement  and  the  patient  recovered,  being  completely  con- 
valescent by  the  twelfth  day  of  her  illness. 

Segond  stated  that  he  had  used  injections  of  artificial  serum  for 
four  years  in  all  major  operations,  and  had  been  able  to  save  many 
cases  of  severe  hemorrhage  by  this  means.  He  also  stated  that  in 
cases  of  severe  sepsis  these  injections  were  potent. 

Antistreptococcic  Serum. — It  is  now  generally  believed  that  erysip- 
elas, puerjjeral  fever,  and  many  septicaemias  are  due  to  the  action  of 
streptococci  of  the  same  or  closely  related  species,  and  that  these 
germs  often  attack  the  weakened  tissues  and  complicate  such  diseases 
as  scarlatina,  diphtheria,  tuberculosis,  and  the  like.  It  was  early 
perceived  that  a  serum  efficacious  against  these  germs  or  their  toxins 
would  have  a  wide  field  of  usefulness.  Marmorek  first  succeeded  in 
producing  such  a  serum,  which  is  now  prepared  in  this  country  and 
is  being  quite  extensively  employed.  While  we  cannot  yet  come  to  a 
positive  decision  regarding  its  merits,  the  results  following  its 
administration  in  cases  of  puerperal  fever,  erysipelas,  perito- 
nitis, and  other  forms  of  septic  poisoning  are  indeed  very  encourag- 
ing. 

A  theory  based  upon  the  claim  that  all  diseases  have  their  origin 
in  the  introduction  of  germs  of  one  or  another  order  may  prove  the 
most  satisfactory  explanation  of  the  disorders  of  the  physical  organ- 
ization, and  should  it  be  made  apparent  that  every  special  disease 
has  its  specific  bacillus,  science  will  have  made  an  immense  stride  in 
pathology.  But  when  the  microscojje  and  other  means  of  investiga- 
tion shall  have  demonstrated  this  as  a  fact,  the  more  practical  and 
useful  discovery  of  remedies  adequate  to  the  destruction  or  elimina- 
tion of  these  bacteria  appeals  with  urgency  to  the  therapeutist ;  and 
thus  far  the  bacteriologists  have  signally  failed  to  point  out  the  cura- 
tive i)rocesses  which  may  meet  the  requirements.  Much  is  expected 
from  scientific  bacteriology,  and  we  are  anxiously  looking  for  a  solu- 
tion of  the  problem  of  curing  disease  by  germicides,  in  some  way 
which  shall  not  interfere  with  the  vital  functions  of  organs  or  tissues 
involved. 

Marmorek' s  antistreptococcic  serum  may  therefore  be  tried  in  suit- 
able cases  in  doses  of  from  5  to  40  c.c.  Treatment  with  nuclein  is 
less  promising.     Hypodermoclysis  of    decinormal  salt  solution  is 
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probably  effectite  in  eliminating  ptomains  by  rapid  excretion  tlirougli 
the  kidneys. 

Inflammatory  processes,  wherever  located,  are  accompanied  with 
pain,  from  the  entrance  of  the  sensory  branches  of  the  nerves  into  the 
organs ;  and  the  means  which  are  adopted  for  the  relief  of  the  inflam- 
mation must  include  the  control  of  the  neurotic  disturbance  by  com- 
bating this  pain.  It  is  a  fair  inference  that  all  agencies  for  the  miti- 
gation of  ]3ain  have  a  curative  effect  upon  the  structures  involved  in 
disease.  The  reciprocal  influence  of  body  and  mind,  in  the  i)rogress 
of  most  physical  disorders,  depends  upon  their  connection  throtigh 
the  nervous  system.  The  psychic  characteristics  of  neurotic  patients 
must  be  taken  into  account  in  the  management  of  surgical  disorders,- 
just  as  in  meidical  cases,  and  much  depends  upon  the  mental  state  of 
one  who  has  undergone  a  grave  surgical  operation.  The  enervating 
influence  of  depression  of  spirits  in  the  nervous  system  should  be  ob- 
viated by  pleasant  surroundings  in  the  after-treatment. 

The  fountain-head  of  energy  for  all  the  functions  lies  in  the  nerve 
centres;  and  hj  controlling  emanations  from  this  source  of  power, 
the  vital  forces  will  be  propagated,  with  regularity  and  uniformity, 
to  all  the  remote  parts  of  the  physical  organization.  On  the  con- 
trary, a  harmful  influence  disseminated  from  the  nerve  centres  entails 
disease  in  the  different  organs. 

The  means  to  be  adopted  for  averting  injurious  impressions  on  the 
nerve  centres,  and  the  measures  to  be  used  for  the  correction  of  their 
derangement,  make  up  the  whole  prophylactic  agency  of  hygiene,  and 
include  all  the  therapeutic  appliances  in  the  treatment  of  diseases,  as 
well  as  the  application  of  surgical  measures. 

Close  observation  of  the  various  modifications  of  the  nerve  ele- 
ments on  the  physical  organism  should  reveal  its  direct  influence  in 
surgical  pathology,  and  lead  the  surgeon  to  the  adoption  of  proper 
means  of  relief. 

Lymphangitis.  — In  ly  mp]iangitis  the  essential  lesion  has  been  shown 
to  be  a  growth  of  virulent  microorganisms  within  and  along  the  line  of 
the  deep  lymphatics.  From  this  the  main  indication  for  treatment 
is  held  to  be  some  antiseptic  that  will  be  absorbed  by  the  lymphatics 
and  carried  along  these  channels  to  destroy  the  germs.  The  form  of 
irrigation  known  as  submersion,  in  warm  water  or  weak  antiseptic  so- 
lution, has  been  recommended  for  this  purpose.  It  is  applicable :  (1) 
In  cases  of  continued  cellulitis  in  which  repeated  incisions  have  been 
made,  through-and-through  drainage  established,  and  elaborate  dress- 
ings persisted  in,  yet  the  tissues  remain  sodden  and  infiltrated, 
joints  are  destroyed,  and  the  loss  of  the  part  is  imminent;  (2)  In 
severe  la'eerated  injuries,  including  compound  fractures,  where  septic 
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infection  is  present,  the  tissues  are  widely  involved,  and  the  wound 
has  a  porklike  appearance;  (3)  For  the  purpose  of  maintaining  life 
in  tissues  where  the  circulation  is  cut  off  by  lacerating  injuries  of  the 
larger  blood-vessels,  whether  infection  is  i)resent  or  not.  In  submer- 
sion the  diffusion  process  is  into  the  water  instead  of  the  blood. 
Water  alone  is  healing.  Moisture  prevents  drying  of  the  secretions, 
relieves  tension,  and  renders  the  tissues  soft.  Heat  to  a  surprising 
degree  retains  life  in  tissues  that  otherwise  would  be  hopelessly  lost. 
Any  antiseptic,  such  as  carbolic  acid  in  very  weak  solution,  would  be 
absorbed  into  the  lymphatics  and  the  tissues  would  be  saturated  by 
an  antisexjtic  agent  in  such  strength  as  to  inhibit  the  growth  of  germs 
at  their  seat  of  development.  Clinically  the  change  in  the  patient  is 
a  prompt  drop  in  temperature,  diminished  oedema,  the  wounds  clean 
up  and  tissues  are  saved  that  had  seemed  already  lost. 

Under  submersion  it  has  been  shown :  1.  That  blood  remains  fltiid 
and  the  vessel  wsJls  normal  in  the  distal  portion  of  an  injured  or  ob- 
structed blood-vessel;  2.  That  the  heat  of  a  part  is  very  rapidly 
diminished  when  the  blood  supply  is  cut  off,  a  condition  favoring  the 
rapid  death  of  tissue.  The  case  of  a  trephine  button  is  cited,  also 
the  fact  that  a  Thiersch  skin  graft  may  live  twenty-four  hour^  if  kept 
in  decinormal  salt  solution,  and  take  well  when  applied.  These  and 
many  other  things  would  show  that  cells  may  live  a  long  time  without 
blood  sui^ply,  and  the  use  of  submersion  is  based  upon  the  fact  that 
we  artificially  maintain  conditions  of  heat  favorable  to  the  life  of  the 
cell  until  anastomotic  circulation  can  establish  itself. 

Irrigation  by  a  constant  stream  has  been  stated  to  be  based  upon 
the  fact  that  the  great  object  in  septic  surgery  is  to  obtain  good  drain- 
age, and  that  ■  no  permanent  dressing,  no  matter  how  frequently 
changed,  affords  perfect  drainage,  but  leaves  secretions  in  contact 
with  the  wound  for  absorption.  The  measure  consists  in  conducting 
a  gentle  stream  of  1 : 1,000  carbolic  or  1 :  10,000  corrosive  sublimate  to 
the  bottom  of  a  septic  wound  and  allowing  this  to  bathe  the  wound 
constantly.  The  application  of  this  method  to  cases  of  pelvic  sur- 
gery has  some  mechanical  difficulties,  and  much  stress  is  laid  on  the 
l)roper  x^lacing  of  the  irrigating  tube  of  soft  rubber  at  the  bottom  of 
Douglas'  cul-de-sac,  and  often  of  a  second  tn'be'  by  means  of  a  Y  at- 
tachment into  the  lateral  recesses. 

Puerperal  Septiccemia.— In  the  state  of  the  system  following  the 
lying-in  period,  whether  in  the  case  of  miscarriage  or  natural  delivery 
at  full  term,  we  have  serious  contamination  of  the  vascular  and  lym- 
yjhatic  systems  from  the  decomj)osition  of  blood  clots,  retained  pla- 
centa, or  ordinary  vaginal  secretions. 

Roswell  Park  has  given  special  significance  to  the  fact  that  toxic 
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effects  result  from  tlie  retention  of  material  in  a  containing  cavity. 
The  sj'mptoms  and  course  are  similar  to  those  of  an  ordinary  case  of 
septicaemia. 

Kime,  of  Atlanta,  has  devised  an  ingenious  form  of  rubber  drain- 
age tube  for  cases  of  puerperal  septicaemia,  whether  due  to  "  septic 
infection"  or  to  "putrid  infection."  The  object  of  the  tube  is  to 
maintain  drainage  of  the  cavity  of  the  uterus.  This  drainage  tube  is 
to  be  taken  out  once  or  twice  in  twenty -four  hours  for  cleaning  and 
disinfecting,  while  irrigation  ma}^  be  made  with  weak  solutions  of 
carbolic  acid,  creolin,  or  boric  acid— intrauterine  irrigation. 

The  most  diverse  opinions  are  expressed  with  reference  to  the  use 
of  the  curette  in  the  treatment  of  puerperal  septicaemia.  Many  are 
confident  of  the  advantage  of  early  curetting,  but  favor  only  one  resort 
to  it.  A  consensus  of  opinion  may  be  said  to  have  been  expressed  in 
favor  of  a  dislodgment  by  some  method  of  putrid  material  accumu- 
lated in  the  womb.  The  dull  curette,  having  a  hollow  handle  through 
which  ;  stream  of  water  flows,  may  be  made  a  very  important  means 
of  securing  this  dislodgment. 

An  antiseptic  wash  is  also  a  necessity,  and  cannot  be  overestimated 
when  properly  used  for  this  purjiose.  The  frequent  and  thorough 
swabbing  out  of  the  womb  with  a  piece  of  gauze  medicated  with  iodo- 
form, iodine,  and  carbolic  acid  may  be  instrumental  in  preventing 
absorption  when  a  neutralization  of  putrefaction  occurs  thereby. 
Again,  creolin  in  water,  common  salt  in  water,  or  permanganate  of 
potassium  in  water  is  preferable  to  the  use  of  carbolic  acid  or  of  cor- 
rosive sublimate  solution  in  the  womb. 

A  free  discharge  of  solid  material  or  fluid  is  necessary  in  cases  of 
irrigation  of  the  uterus.  Hence  no  partial  irrigation  is  to  be  at- 
tempted. The  neck  of  the  womb  must  be  sufiiciently  dilated  in 
order  to  allow  of  an  unstinted  escape  of  all  contained  matter.  If  the 
cervix  should  not  be  dilated,  a  dilator  may  be  used.  Usually  the 
diseased  part  communicates  by  a  patulous  tract  with  the  vagina,  but 
in  no  case  should  irrigation  be  resorted  to  unless  the  finger  of  the 
operator  may  be  inserted  before  doing  zo. 

The  speculum,  aj)plicator,  vulsellum  forceps,  dilator,  and  curette 
are  the  instruments  usually  required  in  the  ordinary  cases  of  puer- 
peral septicaemia. 

But  all  cases  should  be  studied  with  reference  to  the  particular 
adaptation  of  the  operation.  A  thin  and  putrid  uterus  should  not  be 
curetted,  and  simple  drainage  is  all  that  may  be  requisite.  But  an 
inflamed,  thick,  muscular  uterus,  freshly  infected,  should  be  scraped 
and  deprived  of  germs  and  of  the  nidus  of  germs.  Then  a  simple 
healing  agent  may  complete  a  cure  by  local  application. 
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A  case  of  pyaemia  after  acute  siippuratioi  of  the  middle  ear  was  ob- 
served by  Ropke.  Tlie  disease  was  fully  develojjed  during  the  third 
week  of  the  otitis  media.  The  pyaemia  was  attributed  to  syringing 
the  ear  with  chamomile  tea  in  the  acute  stage,  and  also  to  poultic- 
ing. The  local  mastoid  symptoms  were  largely  negative.  There  was 
nearly  constant  pain  in  the  left  temple,  accompanied  by  chills,  "  fork- 
lightning"  temperature,  the  permanently  rapid  pulse,  enlargement 
of  the  spleen,  and  dry,  cracked,  thickly  coated  tongue.  Profuse  dis- 
charges of  pus  from  the  necrosed  bone  tissue  necessitated  opening  of 
the  mastoid  cavity  and  of  the  antrum  for  their  complete  removal.  The 
temperature  was  reduced  after  the  operation,  while  the  spleen  could 
not  be  felt.  Cn  the  tenth  day  the  patient  left  her  bed,  and  in  one 
month  she  was  dismissed  from  the  hospital  entirely  well,  and  with 
very  good  hearing  in  the  previously  diseased  ear. 

Saproemia,  because  of  the  fact  that  the  poison  is  of  less  intensity, 
is  treated  with  more  promptness  but  less  energ}^  than  pyaemia  or  sep- 
ticaemia proper.  The  treatment  consists  of  nutritious  diet,  early 
evacuation  of  all  sloughing  and  decomposing  tissue  or  necrosed  bone, 
active  catharsis,  thorough  diuresis  and  diaphoresis,  and  antiseptic  and 
local  treatment.  The  use  of  calomel  gr.  i.,  and  bicarbonate  of  sodi- 
um gr.  V. ,  every  two  hours,  until  six  capsules  of  these  ingredients  are 
taken,  may  be  sufficient.  At  the  same  time,  turpentine,  3  ij.  with 
camphor,   3  i.,  ma 3^  be  applied  locally. 

Toxicology. 

The  occurrence  of  cases  of  poisoning  by  dressings  used  in  the 
treatment  of  wounds  calls  for  an  enumeration  here  of  the  symptoms 
and  causes  of  such  accidental  poisoning,  together  with  a  brief  dis- 
cussion of  treatment. 

Caebolic  Acid. 

The  minimum  fatal  dose  has  been  put  at  1  drachm,  but  much 
larger  quantities  have  been  swallowed  with  recovery  under  appro- 
I^riate  treatment.  The  use  of  compresses  of  carbolic  acid  to  the  skin 
has  resulted  in  carbolic  acid  coma. 

Emijloyed  in  vaginal  douche  in  a  strength  of  1 :  33,  carbolic  acid 
has  been  followed  by  the  usual  symptoms  of  poisoning. 

A  child,  after  circumcision  and  a  dressing  with  three-per-cent. 
solution  of  carbolic  acid,  died  with  all  the  symptoms  of  poisoning  by 
4'arbf)lic  acid. 

Pafhol/xjy. — Depression  and  i)aralysis  of  the  medulla  oblongata 
and  the  spinal  cord. 
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Symptoms. — Coma,  loss  of  sensibility  and  reflexes,  inactive  pupils, 
cloific  convulsions,  stertorous  breathing,  pulse  beat  30-35  per  minute, 
profuse  perspiration.  As  the  patient  begins  to  eliminate  the  poison 
of  carbolic  acid,  the  consciousness  is  restored  but  excitement  remains. 

Antidotes.- — Alcohol,  vinegar,  oils,  turpentine.  Alcohol  when 
directly  applied  in  a  case  of  fresh  burn  from  carbolic  acid  will  coun- 
teract the  effect  immediately.  Turpentine  is  more  applicable  later 
when  the  carbolic  acid  has  destroyed  the  epithelium. 

The  very  best  proof  of  this  statement  is  to  be  found  in  the  case  of 
a  woman  in  our  practice  who  inhaled  a  combination  of  alcohol  and 
carbolic  acid  which  was  given  by  mistake  for  A.  C.  E.  mixture. 
Very  little  effect  upon  hor  respiration  occurred  and  not  more  cauter- 
izing effect  on  the  face  than  that  usually  seen  from  chloroform.  The 
accidental  i:)oisoning  of  our  patient  would  probablj^  have  resulted  but 
for  the  alcohol  which  was  in  the  combination. 

In  a  similar  case  of  accidental  burn  during  the  after-treatment  of 
an  operation,  an  immediate  resort  to  the  camphorated  liniment 
described  above  showed  the  power  of  oils  and  turpentine  to  counter- 
act the  caustic  effect  of  carbolic  acid.  In  cases  in  which  the  carbolic 
acid  had  been  detected  and  this  combination  was  applied  with  bicar- 
bonate of  sodium  and  spirit  of  camphor  no  blister  became  apparent, 
but  when  no  antidote  was  used  blebs  formed  on  the  skin. 

The  internal  use  of  this  same  liniment  was  resorted  to  in  a  case  of 
accidental  poisoning  from  a  teaspoonful  of  carbolic  acid  £aken  by  a 
child :  the  local  effect  was  supplemented  by  the  use  of  apomorphine 
gr.  ^V  ^o  regurgitate  the  contents  of  the  stomach  over  the  inflamed 
area.  No  effect  was  apparent  upon  the  delicate  mucous  membranes 
of  the  oesophagus,  so  prone  to  become  contracted  by  cicatrization. 

In  regard  to  the  use  of  vinegar  internally,  our  own  experience  does 
not  serve  us;  but  the  reports  of  many  writers  strongly  sustain  its 
claim  when  administered  early  in  cases  in  which  even  large  quantities 
of  carbolic  acid  having  been  swallowed. 

The  use  of  sulphates  is  also  advocated  on  the  basis  of  neutralizing 
its  chemical  effects. 

Mercury. 

The  salt  o£  mercury  used  in  surgical  dressings  is  variously  called 
corrosive  sublimate,  mercuric  chloride,  bichloride  of  mercury,  per- 
chloride  of  mercury,  hydrargyri  chloridum  corrosivum  (U.  S.  P.), 
hydrargyri  perchloridum  (B.  P.).  Its  chemical  formula  is  HgCla, 
and  its  atomic  weight,  270.54. 

All  should  be  or  become  familiar  with  the  appearance  of  the  crys- 
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tals  of  tliis  deadly  poison.  They  are  octahedra,  but  may  be  flattened, 
right  rhombic  prisms,  if  the  crystals  arise  from  the  evaporation  of  a 
solution,  whereas  after  sublimation  by  heat  they  are  different.  It  is 
seven  times  more  soluble  in  alcohol  than  in  water.  The  taste  of  cor- 
rosive sublimate  is  nauseous,  styptic,  and  metallic,  remaining  for 
some  time  in  the  mouth. 

It  is  not  a  stable  compound  but  is  easily  decomposed  in  the  pres- 
ence of  sunlight  and  chemicals.  Particularly  in  the  presence  of  or- 
ganic substances,  such  as  albumin  i)resent  in  the  tissues,  l^ichloride 
of  mercury  is  apt  to  form  the  insoluble  albuminate  of  mercury. 
The  most  important  deductions  have  been  drawn  in  favor  of  other  an- 
tisejotics  from  this  fact  alone. 

Of  368  cases  collected  by  Witthaus  from  medical  x>apers  during 
this  century,  231  have  been  reported  since  1879,  while  during  the 
decade  of  1870-79  only  22  were  reported.  "  The  cause  of  this  sud- 
den and  large  increase  is  to  be  found  in  the  very  extensive  use  of  solu- 
tions of  the  bichloride  as  antiseptics." 

Witthaus  says :  "  Of  the  231  cases  reported  ,since  1879,  143  were 
caused  by  irrigation  of  the  vagina  or  uterus  or  both  with  solutions 
of  1 :  1000  or  of  still  higher  dilution  in  obstetrical  and  gynecological 
cases,  and  oi  these  48  were  fatal." 

"In  many  of  the  recent  cases,"  he  continues,  "death  has  followed 
surgical  operations  in  which  solutions  of  corrosive  sublimate  of  1 :  1000 
or  1:2000  have  been  used,  and  in  which  there  have  been  distinct 
ante-mortem  and  post-mortem  evidences  of  mercurial  poisoning." 
"  Of  172  cases  other  than  surgical  or  obstetrical,  70  were  accidental, 
47  suicidal,  15  by  administration  by  quacks,  and  27  homicidal,  the 
remainder  having  no  cause  assigned.  Of  the  accidental  cases,  several 
followed  medicinal  administration  either  of  solution  or  of  ointment 
externally  aiix^lied,  or  given  hypodermically,  by  the  mouth,  or  by 
the  rectum  in  the  treatment  of  syphilis.  Or  it  has  been  taken 
by  mistake  for  other  white  i^owders  (Ej)som  salts,  tartar  emetic, 
potassium  bromide,  sugar,  bismuth  subnitrate,  santonin,  calomel), 
or  the  solution  has  been  taken  for  whiskey,  etc.  Two  poisonings, 
one  fatal,  were  caused  by  prolonged  contact  of  the  solution  with  the 
skin," 

The  antiseptic  tablets  of  bichloride,  although  usually  colored  blue, 
have  been  swallowed  accidentally. 

In  the  fqrm  of  vaginal  douches  in  parturient  cases  the  same 
rapid  absorptif)n  has  been  observed  as  in  the  case  of  carbolic  acid. 
The  amfjunt  used  in  one  case  was  three  and  three-quarter  grains. 
Death  occurred  on  the  tenth  day,  and  was  undoubtedly  due  to  mer- 
curic ])oisoning.     In  a  case  of  intrauterine  irrigation,  reported   by 
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Brann,  death  occurred  on  the  seventh  day,  after  the  absorption  of 
five  and  one-quarter  grains. 

On  the  other  hand,  very  large  doses  have  been  recovered  from, 
but  such  cases  were  treated  promptly  by  skilful  physicians. 

Symptoms. — A  burning  sensation  in  the  gullet  is  felt  soon  after 
the  poison  has  been  swallowed.  Violent  symptoms  usually  show 
themselves  within  five  minutes,  and  consist  of  incessant  vomiting, 
retching,  bloody  salivation,  and  pain  in  the  epigastrium. 

In  cases  of  surgical  and  obstetrical  poisoning  the  i^ain  is  referred 
to  the  intestines  and  abdomen  before  the  mouth,  pharynx,  or  mucous 
membranes  are  affected.  The  intense  nausea  of  the  internal  exhibi- 
tion of  this  drug  may  exist  temporarily,  but  should  not  be  considered 
as  a  necessary  symptom. 

Diminution  or  total  suppression  of  the  urine  occurs  prominently 
in  fatal  cases.  When  the  small  quantities  of  urino  passed  are  ex- 
amined, albumin,  mercury,  casts,  and  blood  corpuscles  are  found. 
The  pulse  is  rapid,  small,  irregular.     The  temperature  is  subnormal. 

The  symptoms  of  poisoning  by  bichloride  of  mercury  usually  last 
from  five  to  twelve  days,  but  death  may  occur  within  a  few  hours. 
In  the  case  of  children  the  end  comes  more  rapidly. 

The  many  lesser  discomforts  which  are  found  in  poisoning  by 
surgical  dressings  may  be  enumerated  as  headache,  nausea,  anorexia, 
and,  in  the  case  of  minute  doses  of  corrosive  sublimate  absorbed  in 
wounds  from  bichloride  gauze,  salivation,  looseness  of  the  bowels, 
and  cramps,  all  of  which  are  distinctly  indicative  of  a  toxic  dose. 

Patholoc/y. — The  various  emunctories  and  glands  and  the  whole 
bod}',  in  fact,  are  found  to  contain  the  mercury  in  some  form.  The 
quantity  in  the  liver,  kidneys,  muscles,  and  spleen  is  more  than  that 
in  the  bile,  thyroid,  lungs,  brain,  or  bones,  while  masses  become 
stopped  in  portions  of  the  large  intestine.  Six  months  or  longer  may 
be  required  for  the  disappearance  of  these  depots  of  poison  in  the  few 
cases  that  recover. 

Prognosis. — Death  is  apt  to  be  the  result  of  mercuric  poisoning 
sooner  or  later.  In  cases  of  surgical  poisoning  the  prompt  removal 
of  the  cause  may  be  followed  by  better  results. 

Treatment. — White  of  eggs  administered  early  after  the  ingestion 
of  bichloride  of  mercury  forms  an  insoluble  compound  which  may  be 
discharged  by  the  bowels,  or  immediately  by  a  stomach  pump,  or  by 
the  prompt  hypodermic  injection  of  gr.  yV  of  apomorphine  hydro- 
chlorate. 

In  surgical  cases  we  have  pointed  out  that  prophylaxis  demands 
a  strict  avoidance  of  "the  appearance  of  evil."  But  when  the  symp- 
toms detailed  occur,  wounds  may  be  opened,  treated  with  white  of 
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eggs  locally,  and  tliorouglily  waslied  with  pure  water  in  order  to  ef- 
fect dilution  of  the  bichloride  present  in  the  tissues. 

The  douches  of  the  birth  canal,  when  the  offending  cause,  should 
be  neutralized  by  similar  douches  of  white  of  egg  and  the  hypodermic 
injection  of  morphine  sulphate  gr.  ^  and  atropine  sulphate  gr.  j|tj. 
The  dilution  of  any  solution  remaining  in  the  uterus  must  be  accom- 
plished by  free  irrigation  with  hot  water.  But  above  all,  immediate 
catharsis  should  be  accomplished;  for  this  purpose  oil  and  turpen- 
tine should  be  used  and  on  no  account  should  a  pill  containing  calo- 
mel or  any  mercurial  preparation  be  given. 

The  immediate  cleansing  of  the  lower  bowel  by  means  of  enemata 
of  the  white  of  eggs  is  also  indicated,  and  many  gallons  of  water  may 
be  employed  in  irrigating  the  rectum. 

lODOFOEM. 

This  is  a  combination  of  iodine  and  chloroform,  the  compound 
being  a  yellow  powder  of  bad  odor. 

SymjDtoms. — The  toxic  effects  of  dusting  iodoform  upon  large 
wounds  are  shown  in  a  rise  of  temperature  after  each  dressing,  a  woe- 
begone, listless  expression,  and  in  some  cases,  uraemic  coma.  Iodo- 
form poisoning  from  surgical  dressings  has  been  discussed  by  P. 
Cheron,  of  Paris.  The  symptoms  are  (1)  Local:  erythematous  rash, 
with  erosion,  erysipelas,  or  simulated  phlegmon  on  the  face,  eyelids, 
scrotum,  etc.  The  conjunctiva  is  rarely  affected.  The  eruption  very 
rarely  occurs  in  children ;  (2)  General  Symptoms :  These  often  appear 
without  the  preceding  manifestations  on  the  skin. 

The  temperature  is  102°  to  104°  F.  (39°  to  40°  C),  accompanied 
with  dislike  for  food,  burning  sensation  in  the  epigastrum,  vomiting, 
and  nausea.  Elderly  persons  and  those  suffering  from  renal  insuffi- 
ciency shoAv  very  violent  and  even  fatal  symptoms.  Coryza,  redness  of 
the  conjunctiva,  frontal  headache,  and  a  metallic  taste  in  the  mouth 
have  been  observed. 

These  symptoms  quickly  disappear  after  the  iodoform  dressings 
are  discontinued.  Various  substitutes  for  iodoform,  such  as  boric 
acid,  nosophen,  aristol,  and  others  have  been  proposed,  but  the 
entire  avoidance  of  powders  of  anj^  kind  in  the  early  treatment  of 
healthy  wounds  is  advisable. 

Idiosyncrany . — There  are  numbers  of  people  who  are  unable  to 
bear  even  a  moderate  c|uantity  of  iodoform.  Piecently  a  young  man 
with  a  very  small  absorbing  surface  iit  the  meatus  turned  deathly  sick 
from  the  use  of  a  pif^ce  of  ten-per-cent„  iodoform  gauze  inserted  to 
keoi)  the  lijis  of  tlie  meatus  apart.     He  suffered  no  untoward  effects 
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from  tlie  substitution  of  a  similar  strip  of  sublimated  gauze.     He  had 
always  bad  a  great  antipathy  to  iodoform. 

It  has  been  recorded  in  many  bedside  observations  that  iodoform 
is  not  borne  by  large  freshly  cut  surfaces  in  the  breast,  and  the  cau- 
tion above  given  as  to  the  use  of  any  powder  upon  fresh  wounds  is 
especially  applicable  after  amputation  of  the  mammary  glands.  The 
case  of  an  old  negro  woman  operated  upon  in  Atlanta  by  a  competent 
surgeon  in  this  way  for  carcinoma  has  served  to  emphasize  this  fact 
of  a  susceptibility  to  iodoform.  The  wound  was  large  and  the  flaps 
were  not  sufficient  to  be  brought  in  contact,  so  that  the  result  was 
that  a  large  area  was  expected  to  be  iilled  by  granulations,  and  iodo- 
form was  dusted  on  this  girea  at  the  time  of  the  operation  and  imme- 
diately afterwards.  The  wound  was  subsequently  dressed  frequently 
and  each  time  iodoform  and  iodoform  gauze  were  used.  The  usual 
symptoms  of  iodoform  poisoning  supervened  and  the  patient  died. 
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Abasia-astasia  following  iafluenza,  199 

Abortion  in  influenza,  233 

Abscess,  compression  in  the    treatment 
of,  591 
of  the  liver  in  influenza,  188 
pulmonary,  in  influenza,  167 

Acid,  carbolic,  poisoning  by,  635 

Actinomyces,  483 

Actinomycosis,  477 

history,  477 ;  actinomycosis  in  cat- 
tle, 478 ;  geographical  distribution, 
479  ;  etiology,  480 ;  actinomycosis 
in  man,  etiology,  483;  pathological 
anatomy,  487  ;  symptoms,  489  ;  diag- 
nosis, 491  ;  prognosis,  492 ;  treat- 
ment, 492 ;  bibliographical  refer- 
ences, 493 

Actinomycosis,  bacteriology,  480 
bibliographical  references,  498 
clinical  course,  489 
cutaneous,  488 

symptoms,  491 
diagnosis,  491 
discharges  in,  486 
etiology  of,  in  cattle,  480 

in  man,  483 
fever  in,  490 
gastrointestinal,  488 

symptoms,  490 
history,  477 
liominis,  483 
in  cattle,  478 

geographical  distribution,  479 
in  man,  483 
inoculation  of,  483 
intestinal,  488 

symptoms,  490 
localizations  of,  489 
modes  of  entrance  and  diffusion  in 

man,  485 
of  air  passages,  487 
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Actinomycosis    of    air  passages,  symp- 
toms, 489 
of  digestive  tract,  488 

symptoms,  490 
of  head  and  neck,  487 

symptoms,  489 
of  skin,  488 

symptoms,  491 
pathological  anatomy,  487 
prognosis,  492 
pulmonary,  487 

symptoms,  489 
ray  fungus,  480 
sputum  in,  490 
symptoms,  489 
temperature  curve  in,  490 
transmission   of,    from  animals    to 

man,  483 
treatment,  492 

Aerophobia  in  rabies,  540 

Age  in  relation  to  typhus  fever,  269,  303 

Albuminuria,  influenzal,  231 

Alcoholism  in  relation  to  the  prognosis 
of  typhus  fever,  304 

Alopecia  areata  in  influenza,  230 

Anaesthesia,  cutaneous,  in  influenza,  195 

Angioleucitis,  587 

Anorexia  in  influenza,  183 

Anthrax,  413 

definition,  413 ;  etiology,  413 ;  eti- 
ology in  man,  436 ;  pathological 
anatomy,  447  ;  symptoms,  451 ;  diag- 
nosis, 454  ;  prognosis,  454 ;  prophy- 
laxis, 455 

Anthrax,  a  locality  disease,  421 
and  glanders  compared,  429 
a  vocation  disease,  437,  441 
apoplectic,  451 
bacteriology,  413 
blood  changes  in,  448 
carbuncle,  453 
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Anthrax,  conditions  essential  to  the  en- 
demic prevalence  of,  433 

cutaneous  infection,  440 

cutaneous  lesion  of,  449,  452 

definition,  413 

diagnosis,  454 

endemic  districts,  421 

etiology,  413 

bacillus  anthracis,  414 
comparison  with  glanders,  439 
constitutional  causes,  415 
external  causes,  416 
in  man,  486 
internal  causes,  415 
locality  disease,  421 
mode  of  invasion,  431 
not  malarial,  420 
transmissibility,  428 

gastrointestinal  lesions,  450 

hemorrhages  in,  453 

history,  413 

incubation  of,  in  animals,  451 
in  man,  452 

in  man,  a  vocation  disease,  437,  441 
carbuncle,  453 
cutaneous  infection,  440 
cutaneous  lesion,  449,  453 
diagnosis,  454 
etiology,  436 
hemorrhages  in,  453 
incubation,  453 
indirect  infection,  440 
inoculation,  441 
intestinal  infection,  438 
occupation  predisposing  to,  437, 

441 
prognosis,  455 
prophylaxis,  457 
pulmonary  infection,  442 
symptoms,  453 
traumatic  infection,  440 

inoculation,  preventive,  458 

intestinal  infection,  438 
lesions  in,  450 

invasion,  431 

through  the  broken  skin,  434 
through  the  digestive  tract,  43'3 

mycosis  intestinalis,  43§ 

not  malarial,  430 

occupation  predisposing  to,  437,  441 

pathological  anatomy,  447 


Antlirax,  preventive  inoculation,  458 

prognosis,  454 

prophylaxis,  455 

pulmonary  infection,  443 

skin,  infection  of  the,  440 
lesions  of  the,  449,  453 

soil  harboring  the  bacillus  of,  421 

stomach  lesions  in,  450 

symptoms  in  animals,  451 
in  man,  453 

transmissibility  of,  438 

traumatic  infection,  434 
in  man,  440 

treatment,  previ.-ntive,  455 
Antisepsis,  574,  600 
Aphasia,  influenzal,  331 
Apoplexy,  influenzal,  108,  303 
Asepsis,  573,  601 
Atelectasis  in  influenzal  bronchitis,  133 

Bacillus  anthracis,  414 
mallei,  365 

action  of,  373 
products  of,  375 
of  rabbit  septicaeraia,  504 
pestis  of  Kita,sato,  331 
of  Yersin,  335 
Backache  in  influenza,  194 
Bacteriology  of  actinomycosis,  480 
of  anthrax,  413 
of  foot-and-mouth  disease,  466 
of  glanders,  365 
of  plague,  331 
of  pyaemia,  583 
of  rabbit  septicaemia,  504 
of  rabies,  503 
of  typhus  fever,  366 
Baniquette,  37 
Billings,  Fkank  S.  ,  on  Anthrax,  411 

on  Glanders,  353 
Black  death,  337 

Bladder,  paralysis  of  the,  in  typhus  fe- 
ver, 317 
treatment,  314 
symptoms  referable  to,  in  influenza, 
333 
Blood,  changes  in  the,  in  anthrax,  448 
in  influenza.  233 
in  plague,  337 
in  rabies,  556 
in  typhus  fever,  374 
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Blood-poisoning,    571,   see  Pymaia  and 

septicemia 
Blood-vessels,  changes  in  the,  in   influ- 
enza, 225 
Blood-washing  in  the  treatment  of  sep- 
ticaemia, 628 
Boas,   Ismak,  on   Foot-and -Mouth  Dis- 
ease, 459 
Bones,  symptoms  referable  to  the,  in  in- 
fluenza, 233 
Bradycardia  in  influenza,  114 
Brain,  lesions  of  the,  in  influenza,  108 
in  rabies,  552 
symptoms  referable  to  the,  in  influ- 
enza, 202 
Breath,  odor  of,  in  pyaemia,  595 
Bronchiectasis  in  influenzal  bronchitis, 

122 
Bronchi,  lesions  of  the,  in  glanders,  387 

in  influenza,  99 
Bronchitis,  influenzal,  121 
diagnosis,  124 
symptoms,  122 
sporadic,  not  influenza,  49 
Bronchopneumonia,  influenzal,  127 
crepitation  in,  134 
dulness  in,  138 
frequency  of,  137 
rales  in,  134 

respiratory  murmur  in,  133 
sputum  of,  136 
symptoms,  133 
temperature  curve  in,  135 
vesicular  rale  in,  134 
Brovim-Sequard's  paralysis  in  influenza, 

215 
Buboes  in  plague,  336,  340 
Bubonic  plague,  827 
Burzelfieber,  10 

Butter,   foot-and-mouth    disease    spread 
by  means  of,  464 


Catarrhus  biliosus,  15 

Cats,  foot-and-mouth  disease  in,  461 

rabies  in,  536 
Cattle,  actinomycosis  in,  478 
anthrax  in,  413 
foot-and-mouth  disease  in,  461 
rabies  in,  534 
typhus  fever  in,  266 
Cerebrospinal  meningitis  in  influenza,  108 
Charbon,  see  AatJirax 
Cheese,    foot-and-mouth   disease  spread 

by  means  of,  464 
Chill,  initial,  in  typhus  fever,  278 
Cholera,  symptoms  resembling,  in  influ- 
enza, 185 
Chorea,  influenzal,  198 
Circulatory  lesions  in  influenza,  106 
symptoms  in  influenza,  222 
in  plague,  342 
Cocci,  pyogenic,  583 
Coma  in  influenza,  197 
Conjunctivitis,  influenzal,  235 
Constipation  in  influenza,  186 
in  typhus  fever,  287 
treatment,  818 
Convulsions,  influenzal,  198 

rabic,   539 
Coqueluche,   synonym    of   influenza,   9, 

12,  121 
Cornea,  affections  of  the,   in  influenza, 

286 
Corrosive  sublimate,  antidote  to,  636 
objections  to,  in  wound  treatment, 

609 
poisoning  by,  636 
treatment,  638 
Courier,  le  petit,  27 
Coryza,  influenzal,  112 

sporadic,  not  influenza,  49 
Crepitation  in  influenzal    bronchopneu- 
monia, 134 


Caciikxia,  influenzal,  187 
Canities,  rapid,  in  influenza,  230 
Carbolic  acid,  antidotes  to,  636 

poisoning  by,  635 
treatment,  686 
Carbuncle,  antlirax,  453 
(Vitiirrh,  Russian.  31 
Cutarrlial  fever  not  influenza,  49 

symptoms  in  influenza,  112 


Dacryocystitis,  influenzal,  236 

Dairy  products,  foot-and-mouth  disease 

spread  by  means  of,  464 
Deafness,  influenzal,  242 
Death,  black,  327 
Debility,  influenzal.  196 
-Delirium  in  influenza,  217 

in  plague,  342 

in  rabies.  539 


644 


INDEX  TO  VOLUME  XT. 


Delirium  in  typhus  fever,  387 
treatment,  315 
tremens,  diagnosis  of,  from  typhus 
fever,  300 
Dengue,  influenza  compared  with,  230 
Dermatoneuroses,  influenzal,  228 
Desquamation  in  typhus  fever,  286 
Diabetes  insipidus  following  influenza, 
222 
mellitus  in  influenza,  232 
Diarrhoea  in  influenza,  184 
in  plague,  342 
in  typhus  fever,  287 
Diet  in  typhus  fever,  312 
Digestive  apparatus,  symptoms  referable 
to  the,  in  influenza,  182 
in  plague,  342 
Digestive  tract,  actinomycosis  of  the,  488 
symptoms  of,  490 
invasion  of  anthrax  through  the,  433 
in  man,  438 
Dissection  wound,  572,  597 
DidIococcus  exantheniaticus,  266 
Dogs,  foot-and-mouth  disease  in,  461 

rabies  in,  525 
Dulness    on    percussion    in     influenzal 

bronchopneumonia,  133 
Dyspnoea  in  influenzal  broncliopneumo- 
nia,  136 
in  plague,  343 

Ear,  affections  of  the,  in  influenza,  239 
Empyema  in  influenza,  105,  172 
Euanthem  of  foot-and-mouth  disease,  469 
Encephalitis,  diagnosis  of,  from  typhus 
fever,  300 

influenzal,  202 
Endocarditis,  influenzal,  106,  225 
Enteritis,  influenzal,  185 
Epistaxis  in  influenza,  227 

in  typhus  fever,  279.  291,  294 
Erythema,  influenzal,  228 
Exanthem    of   foot-and-mouth    disease, 
469 

of  influenza,  228 

of  plague,  341 

of  pyaemia,  596 

of  septicaemia,  628 

of  typhus  fever,  285 
Eyelids,  affections  of  the,  in  influenza, 
235 


Eyes,  affections  of  the,  in  influenza,  235 

Fakcv,  394 

Fasciae,  inflammatory  affections  of  the, 
in  influenza,  234 

Fever,  camp,  see  Ty2)hus  fever 
catarrhal,  not  influenza,  49 
in  actinomycosis,  490 
in  foot-and-mouth  disease,  468 
in  plague,  339 
in  pyaemia,  595 
in  rabies,  541 
in  typhus  fever,  279 

treatment  of,  319 
jail,  see  Typhus  fever 
petechial,  see  Typhus  fever 
puerperal,  580,  633,  see  Pywmia  and 

septiccemia 
ship,  see  Typhus  fever 
spotted,  see  Typhus  fever 
suppurative,  595 
typhus,  253,  see  Typhus  fever 

FiNKLER,  DiTMAR,  on  Influenza,  1 

Fleckfieber,  see  Typhus  femr 

Foot-and-Mouth  Disease,  461 

history  of  the  disease  in  man,  462  ;. 
etiology  and  pathogenesis,  463; 
pathological  anatomy,  465  ;  bacteri- 
ology, 466  ;  clinical  course,  468  ;  di- 
agnosis, 470 ;  prophylaxis,  471 ; 
treatment,  473;  bibliographical  ref- 
erences, 474 

Foot-and-mouth    disease,     bacteriology,, 
466 
chronic  form,  470 
clinical  course,  468 
complications,  469 
definition,  461 
diagnosis,  470 

from  stomatitis,  471 
from  syphilis,  471 
enanthem  of,  469 
etiology,  463 
exanthem  of,  469 
fever  in,  468 
glossitis  in,  469 
history  of,  in  man,  462 
immunization  experiments,  473' 
in  animals,  461 
incubation,  468 
in  man,  462 
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Foot-and-mouth  disease,  inoculation  of, 
462 
isolation  in  the  prevention  of,  473 
microorganisms    of,   probably  very 

minute,  467 
mode  of  infection,  463 
pathogenesis,  463 
pathological  anatomy,  465 
prognosis,  470 
prophylaxis,  471 
rash  of,  469 
ravages  caused  by,  among  animals, 

461 
stomatitis  in,  469 
symptoms,  468 

in  animals,  461 
temperature  curve  in,  468 
termination,  470 
treatment,  473 

preventive,  471 
Fowl,  foot-and-mouth  disease  in,  461 
rabies  in,  536 

Gangrene  in  typhus  fever,  288,  291,  293 
of  the  lungs  in  influenza,  166 
septicaemia  following,  584 

Gaston,  J.  McFadden,  on  Pyaemia  and 
Septicaemia,  569 

Gaston,  J.  McFadden,  Jb.  ,  on  Pyaemia 
and  Septicaemia,  569 

Gastritis,  influenzal,  183 

Ganitourinary  system,  symptoms  refer- 
able to  the,  in  influenza,  231 

Germicides,  dangers  of,  600 

limitations  in  the  use  of,  609 

Glanders,  355 

synonyms,  355  ;  definition,  355  ;  eti- 
ology, 355  ;  pathological  anatomy, 
381 ;  symptomatology,  395 ;  im- 
munity, 396 ;  glanders  in  man,  eti- 
ology, 398  ;  manner  of  invasion,  401  ; 
symptomatology,  402 ;  pathological 
anatomy,  407  ;  diagnosis,  408  ;  pre- 
vention, 409 

Glanders,   acute  and  chronic,    cause  of 
difference  between,  361 
acute,  in  man,  403 
and  anthrax  compared,  429 
bacteriology,  365 
bronclii«il  lesions  in,  387 
causa  externa,  362 


Glanders,  causa  interna,  359 

sufficiens,  364 
chronic,  404 
contagium  vivum,  365 
cutaneous  lesions  of,  394 
definition,  355 
diagnosis,  408 
etiology,  355 

bacteriology,  365 

causa  externa,  362 

causa  interna,  359 

causa  sufficiens,  364 

comparison  with  anthrax,  429 

modes  of  infection,  366 

of  acute,  361 

of  chronic,  361 
farcy,  394 

hepatic  lesions  in,  395 
history,  356 
immunity  against,  396 
incubation,  370 
in  man,  acute,  403 

diagnosis,  408 

etiology,  398 

invasion,  401 

metastases,  407 

occupation  in  the  etiology  of, 
399 

pathological  anatomy,  407 

prevention,  409 

subacute,  403 

symptoms,  402 
inoculation  of,  359 
kidney  lesions  in,  395 
laryngeal  lesions  in,  387 
law  of  extension  of  parasitic  diseases 

in,  363 
lymphatic  lesions  in,  395 
metastases,  377 

direct,  378 

indirect,  379 
modes  of  infection,  366 
nasal  lesions  in,  383 
neoplasms  of,  377,  384.  391 
pathological  anatomy,  381 

bronchial  lesions,  387 

cutaneous  lesions,  394 

hepatic  lesions,  395 

kidney  lesions,  395 

laryngeal  lesions,  387 

lymphatic  lesions,  395 
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Glanders,   pathological    anatomy,    nasal 
lesions,  383 
pulmonary  lesions,  387 
splenic  lesions,  395 
testicular  lesions,  395 
tracheal  lesions,  386 
prevention,  409 

pulmonar}',  explanation  of  predomi- 
nance of,  369 
liulmonary  lesions  of,  387 
respiratory  infection,  380 
splenic  lesions  in,  395 
spread  of,  363 
symptoms,  395 
synonyms,  355 
subacute,  in  man,  403 
testicular  lesions  in,  395 
theories  concerning,  357 
tracheal  lesions  in,  386 
treatment,  410 

preventive,  409 
tubercles  of,  377,  384,  391 
ulcers  in,  384 
Glomerulonephritis,  influenzal,  333 
Glossitis  in  foot-and-mouth  disease,  469 
Gloves,  prevention  of  wound  infection 

by  the  use  of,  572,  618 
Goats,  foot-and-mouth  disease  in,  461 

rabies  in,  536 
Grippe,  la,   derivation  of  term,   25,  see 

Influenza 
Glycosuria  in  influenza,  232 

Habits,  risks  of  interfering  with,  603 
Hsematemesis  in  influenza,  184,  228 
Hsematuria  in  influenza,  338,  832 
Haemoptysis  in  influenza,  227 
Hallucinations  in  rabies,  540 
Hands,  disinfection  of,  613 
Headache  in  influenza.  111,  193 
in  plague,  341 
in  typhus  fever,  279 
treatment,   314 
Head,  actinomycosis  of  the,  487 

symptoms,  489 
Hearing,  disturbances  of,   in  influenza, 

243 
Heart,  affection  of  the,  in  typhus  fever, 
387 
dilatation  of  the,  in  plague,  337 
lesions  of  the,  in  influenza,  106 


Heart,   lesions  of  the,  in  typhus  fever, 
373 

symptoms  on   the  part  of  the,    in 
influenza,   115,  233 
Heat,  effects  of,  upon  rabies,  565 
Hemiplegia,  influenzal,  302 
Hemorrhages  in  anthrax,  453 

in  influenza,  227 

in  plague,  341 

in  typhus  fever,  279,  285,  291 
Herpes,  influenzal,  229 
Horion,  le,  9 
Horse,  anthi-ax  in  the,  413 

foot-and-mouth  disease  in  the,  461 

glanders  in  the,  355 

pathological  anatomy,  381 
symptoms,  395 

rabies  in  the,  533 
Hundswuth,  497,  see  Rabies 
Hydrophobia,  497,  see  Rabies 
Hydrotherapy  in  typhus  fever.  320 
Hyperesthesia,  cutaneous,  in  influenza, 

195 
Hyperidrosis,  influenzal,  230 
Hyperpyrexia  in  influenza,  113 
Hypochondriasis,  postgrippal,  197 
Hypodermoclysis  iu  toxtemla,  638 

Icterus  in  influenza,  113,  189 

Incubation  of  anthrax  in  animals,  451 
in  man,  453 
of  foot-and-mouth  disease,  468 
of  glanders,  370 
of  influenza,  51 
of  plague,  338 
of  rabies,  533 

in  man,  538 
of  typhus  fever,  375 

Influenza,  3 

epidemiology,  3  ;  etiology,  49  ;  bac- 
teriology, 63 ;  pathological  anatomy, 
99  ;  symptomatology,  110  ;  mortal- 
ity, 343 ;  prophylaxis,  343,  treat- 
ment, 344 ;  bibliographical  refer- 
ences, 247 

Influenza,  abasia-astasia  follo-v^iug,  199 
abortion  in,  233 
abscess  of  the  lungs  in,  167 
age  in  the  etiology  of,  59 
albuminuria  in,  331 
alopecia  areata  in,  330 


mDEX  TO  VOLUME  XV. 


647 


Influenza,  animal  experiments,  81 
anorexia  in,  183 
aphasia  in,  221 
apoplectic  form  of,  203 
apoplexy  in,  108 
arthralgia  in,  233 

atmospheric  influences  in  the  etiol- 
ogy of,  58 
bacillus  of,  64 

animal  experiments,  81 

blood  as  a  culture  medium  for, 

67 
condition  of,  in  the  morbid  se- 
cretions, 74 
cultivation  of,  66 
demonstration  of,  85 
drying  fatal  to,  69 
glycerin-agar  as  a  culture  me- 
dium for,  73 
hsematogen  as  a  culture  medium 

for,  71 
Huber's  method  of  cultivating, 

71 
in  the  blood,  78 
in  the  organs  of  the  body,  78 
Kitasato's  method  of  cultivat- 
ing, 73 
Nastinkov's  method  of  cultivat- 
ing, 70 
persistence   of,    in   the  sputum 
after  convalescence,  77,   125, 
174 
Pfeiffer's    method    of  cultivat- 
ing, 67 
yolk  of  egg  as  a  culture  medium 
for,  70 
backache  in,  194 
bacteriology,  63 

animal  experiments,  81 
bacteria   other   than    Pfeiffer's 

bacillus,  88 
condition   of  the  bacilli  in  the 
morbid  secretions  of  influenza 
patients,  74 
cultivation  of  influenza  bacilli, 

66 
demonstration  of  the   intluenza 

bacilli.  85 
influenza  bacilli  in  the  blood  and 
the  various  organs,  78 
bibliographical  references,  247 


Influenza,  bladder  symptoms  in,  232 
blood  changes  in,  222 
bone  symptoms  in,  233 
brain  lesions  in,  108 

symptoms  in,  202 
bronchial  lesions  in,  99,  102 
bronchitic,  121 
bronchopneumonic,  127 

pathological  anatomy  of,  101 
Brown-Sequard's  paralysis  in,  215 
buccal  lesions  in,  108 
cachexia  follov^^ing,  187 
canities  in,  230 
cardiac  lesions  in,  106 

symptoms  in,  115 
catarrhalis,  symptoms,  117 
cerebral  lesions  in,  108 
choleraic  symptoms  in,  185 
chorea  in,  198 
chronic,  174 

in  phthisical  subjects,  177 
circulatory  lesions  in,  106 

symptoms  in,  222 
classification  of,  116 
comatose  form.  197 
conjunctivitis  in,  235 
constipation  in,  186 
contagiousness  of,  49,  54 
convulsions  in,  198 
corneal  lesions  in,  236 
cutaneous    anaesthesia  and    hyper- 
sesthesia  in,  195 

lesions  in,  228 
dacryocystitis  in,  236 
debility  in,  196 
delirium  in,  217 
dengue  compared  with,  230 
derivation  of  term,  24 
dermatoneuroses  in,  228 
diabetes  insipidus  following,  222 

mellitus  in,  232 
diagnosis  of,   by  cultivation  of  the 

bacillus,  87 
diarrhoea  in,  184 
ear  troubles  in,  239 
ectogenous    growth    of    germ    of, 
alleged,  50,  56 

not  possible,  69 
empyema  in,  172 
encephalitis  in,  202 
endocardial  lesions  in,  106 
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Influenza,  endocarditis  in,  325 
enteritis  in,  185 
epidemics  of,  3 

1173,  5 

1239,  6 

1311,  6 

1323,  6 

1327,  6 

1387,  7 

1403,  8 

1404.  8 
1414,  9 
1411,  9 
1427,  10 
1510,  11 
1557,  12 
1562-63,  14 
1580,  14 
1591-93-97,  16 
1626,  17 
1647,  17 
1658,  18 
1675,  18 
1688,  19 
1693,  19 
1709.  20 
1712,  21 
1729-30.  22 
1732-33,  23 
1737,  24 
1742-43,  24 
1758,  25 

1761,  26 

1762,  27 
1775-76,  28 
1780-81,  29 
1781-82,  30 
1788-89,  33 
1799-1800,  34 
1802-03,  34 
1830-32.  36 
1833,  37 
1836-37,  38 
1838-47,  40 
1847-48,  41 
1850-51,  41 
1852-53,  42 
1857-58,  42 
1860-70,  42 
1873,  43 
1874-75,  43 


Influenza,  epidemics  of,  1879,  43 

1889-90,  43 

local,  49 
epistaxis  in,  227 
erythema  in,  228 
etiology,  49 

age  in  relation  to,  59 

atmospheric  influences  in,  58 

bacteriology,  63 

occupation  in  relation  to,  61 

seasonal  influences  in,  57 

telluric  conditions,  58 
exanthem  in,  228 
eyes  in,  235 
fever  in,  113 

gangrene  of  the  lungs  in,  105,  166 
gastrointestinal,  182 

lesions  of,  107 
genitourinary  symptoms  in,  231 
glycosuria  in,  232 
hsematemesis  in,  184,  228 
hgematuria  in,  228,  232 
haemoptysis  in,  227 
headache  in,  193 
heart  lesions  in,  106 

symptoms  in,  115,  223 
hemiplegia  in,  202 
hemorrhages  in,  227 
hepatic  lesions  in,  107 

symptoms  in,  188 
herpes  in,  229 
history  of,  3 
hydrotherapy  in,  247 
hyperpyrexia  in,  113 
hypochondriasis  following,  197 
icterus  in,  112,  189 
inanimate  objects  in  the  spread  of 

the  disease,  51 
incubation  period  of,  51 
inoculation  of,  into  animals,  81 
insanity  of,  215 
insomnia  in,  196 
intestinal  lesions  in,  107 
isolation  in,  243 
jaundice  in,  112,  189 
joint  affections  in,  233 
keratitis  dendritica  in,  236 
kidney  lesions  in,  108 

symptoms,  231 
Landry's   paralysis    simulated    by, 
200,  215 
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Influenza,  latent,  in  tuberculosis,  179 
liver  changes  in,  107 
mania  following,  319 
melsena  in,  228 
melancholia  following,  220 
memorj'  loss  in,  221 
meningeal  lesions  in,  108,  109 
meningitis  in,  210 
menorrhagia  in,  228 
miasmatic  theory  of,  50,  56 

disproved,  69 
mortality  from,  242 
motor  disturbances  in,  198 
myalgia  in,  195 
myocardial  lesions  in,  106 
myringitis  in,  241 

names    given   to,    in   different  epi- 
demics, 9,   10,   12,  15,  35,  37,  39, 
31,  33,  121 
nature  of,  49 
nephritis  in,  231 
nervous  form,  193 

lesions  in,  108 
neuralgia  in,  194 
neurasthenia  following,  197 
neuritis  in,  199 
neuroses  in,  193 
occupation  predisposing  to,  61 
oculoneuroses  in,  337 
optic  neuritis  in,  389 
oral  lesions  in,  108 
orchitis  in,  233 
otitis  iu,  339 

pandemics  of,  11,  14,  30,  43 
paralysis  iu,  198,  301 
parotitis  in,  191 
pathological  anatomy,  99 
pericardial  lesions  in,  106 
pericarditis  in,  335 
peritoneal  lesions  in,  108 
peritonitis  in,  191 
petechia-  in,  328,  230 
Pfeiffer's  bacillus,  64 
phlebitis  in,  335 
pleural  lesions  in,  105 

symptoms  in,  171 
pneumonia  in,  cellular,  158 

chronic,  176 

circumscribed,  167 

croupous,  153 

diplococcal,  152 


Influenza,  pneumonia  in,  frequency  of, 
169 

lobar,  153 

mixed  forms,  147 

pathological  anatomy  of,  100 

peculiar  forms  of,  166 

putrid,  166 

streptococcal,  160 

without  bronchitis,  138 
polioencephalitis  in,  308,  215 
poliomyelitis  in,  215 
polyleptic,  114 
polyneuritis  in,  199 
prophylaxis,  242 
pruritus  in,  230 
pseudomeningitis  in,  313 
psychoses  in,  315 
pulmonary  lesions  in,  100 
pulse  in,  114,  333 
renal  lesions  in,  108 
respiratory  symptoms  of,  117 
retinal  lesions  in,  238 
rheumatic  symptoms  in,  233 
seasonal  prevalence  of,  57 
sequelae  of,  gastrointestinal,  187 

psj^choses,  319 
singultus  in,  198 
somnolence  in,  197 
spasms  in,  198 

spastic  spinal  paralysis  in,  214 
spinal-cord  lesions  in,  110 

symptoms  in,  314 
spleen  in,  190 
sputum  of,  65,  132,  136 

of  streptococcal  pneumonia  in, 
163 
stomach  lesions  in,  107 
stomatitis  in,  108 
svpeating  in,  330 
symptoms,  110 

articular,  333 

aural,  339 

bronchial,  131 

bronchopneumonic,  137 

cardiac,  333 

catarrlial,  112,  117 

cerebral,  202 

choleraic,  185 

chronic,  174 

circulatory,  223 

cutaneous,  228 
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Influenza,    symptoms,    gangrene  of   the 
lungs,  166 

gastrointestinal,  183 

general,  111 

genitourinary,  231 

hemorrhagic,  327 

hepatic,  188 

initial.  111 

jaundice,  189 

laryngeal,  118 

nervous,  193 

neuralgic,  194 

ocular,  235 

osseous,  333 

parotid  gland,  191 

peritonitic,  191 

pleural,  171 

pneumonic,  138 

psychical,  215 

pulmonary,  137 

referable  to  individual  organs, 
116 

renal,  331 

respiratory,  117 

spinal,  214 

splenic,  190 

tracheal,  120 

vascular,  235 

vesical,  233 
syncope  in,  196 
telluric  conditions  of  the  spread  of, 

58 
temperature  curve  in,  113 
theories  of,  49 
thrombosis  in,  225 
tongue  in,  183 
treatment,  244 

preventive,  243 
tuberculosis  following,  178 
typhoid  form,  186 
urticaria  in,  239 
varieties  of,  116 
vascular  symptoms  in,  325 
vertigo  in,  195 
vomiting  in,  184 
zoster  in,  229 
Insanity,  influenzal,  315 
Insomnia,  influenzal,  196 
in  typhus  fever,  386 

treatment,  315 
Intestine,  actinomycosis  of  the,  488 


Intestine,   actinomycosis  of   the,  symp- 
toms, 490 
infection  of  man  by  anthrax  through 

the,  438 
lesions  of  the,  in  influenza,  107 
in  plague,  337 
in  typhus  fever,  374 
Iodoform,  idiosyncrasy  in  regard  to,  639 
poisoning  by,  689 

Jaundice  in  influenza,  118,  189 

Jaw,  swelling  of  the,  in  actinomycosis, 

478,  487 
Joints,  influenzal  troubles  in  the,  233 

Keirle,  N.  G.  ,  on  Rabies,  495 
Keratitis  dendritica  in  influenza,  236 
Kidneys,  lesions  of  the,  in  glanders,  395 
in  influenza,  108 
in  plague,  338 
stimulation  of  the,  in  the  treatment 

of  typhus  fever,  314,  317 
symptoms  of  affection  of  the,  in  ty- 
phus fever,  288 
in  influenza,  331 
KiTASATO,  S.,  on  Plague,  325 

Ladendo,  10 

Landry's  paralysis   simidated  by  influ- 
enza, 200,  315 
Laryngitis,  influenzal,  118 
Larynx,  lesions  in  the,  in  glanders,  387 
symptoms  of  influenza  referable  to 
the,  118 
Liceaga,  Eduardo,   on  Typhus  Ecver, 

251 
Liver,  abscess  of  the,  in  influenza,  188 
lesions  of  the,  in  glanders,  395 
in  influenza,  107,  188 
in  plague,  338,  343 
Lungs,    abscess   of    the,    in    influenza, 
167 
actinomycosis  of  the,  487 

symptoms,  489 
fibroid  changes  in   the,   in  chronic 

influenza,  176 
gangrene  of  the,  in  influenza,  166 
infection  of  man  by  anthrax  through 

the,  443 
lesions  of  the,  in  glanders,  387 
in  influenza,  100 
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Lungs,  mixed  infections  of  the,  in  influ- 
enza, 147 
Lympliangitis,  587 

symptoms,  593 

treatment  of,  632 
Lymphatic    glands,   lesions  of    the,    in 

glanders,  395 
Lymphaiic  nodes  in  plague,  336,  340 
Lyssa,  497,  see  Rabies 
Lyssopliobia,  542 

Mad  dog,  the  typical,  525 

Malarial  fever,  diagnosis  of,  from  typhus 

fever,  299 
Mai  di  mazucco,  33 
Malignant  pustule,  449,  452,  see  Anthrax 

in  man 
Mallein,  375 
Malleus  humidus,  355 
Mania,  influenzal,  219 
Matlazahuatl  probably  typhus  fever,  254 
Measles,  diagnosis  of,  from  typhus  fever, 

300 
Medulla  oblongata,    lesions  of    the,  in 
rabies,  552 
seat  of  rabic  virus  in,  507 
Melsena,  influenzal,  228 
Melancholia,  influenzal,  220 

rabic,  538 
Memory,  vv^eakened,  in  influenza,  221 
Meninges,  lesions  of  the,  in  typhus  fever, 

273^ 
Meningitis,  cerebrospinal,   diagnosis  of, 
from  influenzal  meningitis,  212 
diagnosis  of,  from  typhus  fever,  300 
in  influenza,  108,  210 
influenzal  pseudo-,  213 
tuberculous,  diagnosis  of,  from  in- 
fluenzal meningitis,  212 
Menorrhagia  in  influenza,  228 
Mercury,  bichloride  of,  see  Corrosive  sub- 
limate 
Mesenteric  glands,  congestion  of,  in  ty- 
phus fever,  275 
in  plague,  337 
Meteorism  in  typhus  fever,  287 

treatment,  314 
Miasm,  definition  of  term,  50 
Milk,  transmission  of  foot-and-mouth  dis- 
casf;  by  means  of,  464 
of  rabies  bv  means  of,  517 


Morve,  355 

Mouth,    lesions  of,    in  foot-and-mouth 
disease,  469 
in  influenza,  108 
Murmurs,  cardiac,  in  influenza,  115 
Muscles,  changes  in  the,  in  plague,  337 
Myalgia,  influenzal,  195 
Mycosis  intestinalis,  438 
Myocarditis  in  typhus  fever,  287 
Myringitis,  influenzal,  241 

Nakagawa,  a.  ,  on  Plague,  325 
Neck,  actinomycosis  of  the,  487 

symptoms,  489 
Neoplasms  in  glanders,  377,  384,  391 
Nephritis,  influenzal,  231 
in  typhus  fever,  288 
Nervous  system,  influenzal  localizations 
in  the,  193 
lesions  of  the,  in  influenza,  108 
in  plague,  336 
in  rabies,  552 
in  typhus  fever,  273 
rabic  virus  in  the,  507 
role  of  the,   in  the  etiology  of  py- 
aemia and  septicaemia,  588 
symptoms    referable     to     the,     in 
plague,  341  * 

in  typhus  fever,  286 
Neuralgia,  influenzal,  194 
Neurasthenia,  postgrippal,  197 
Neuritis,  influenzal,  199 

optic,  in  influenza,  239 
Neuroses  in  influenza,  193 
cutaneous,  228 
ocular,  237 
Noma  complicating  typhus  fever,  291 

influenzal,  197 
Nose,  lesions  in  the,  in  glanders,  383 
Nymphomania  in  rabies,  539 

OcuLONEUKosES  in  influenza,  237 
(Edema  glottidis  in  influenza,  119 
Onychia  in  foot-and-mouth  disease,  469 
Operation,  surgical,  disinfection  of  the 

hands  preliminary  to,  613 
Optic  neuritis  in  influenza,  239 
Orchitis,  influenzal,  233 
Orrhotherapy  of  plague,  348 

of  i)ya!inia,  006,  631 

of  rubies,  559 
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Orrhotherapj  of  snake  poisoning,  603 

of  typhus  fever,  808 
Otitis,  influenzal,  339 

in  typhus  fever,  292 

pyaemia  following,  635 

Pain,  premonitory,  in  rabies,  548 

Paralysis,    Brov^n-Sequard's,    in    influ- 
enza, 215 
influenzal,  198,  201 
Landry's,    simulated  by  influenza, 

200,  215 
rabic,  in  dogs,  528 

in  man,  543 
spastic  spinal,  in  influenza,  214 

Parasitism  and  infection,  law  of,  360 

Parotitis,  influenzal,  191 
in  typhus  fever,  292 

Pericarditis,  influenzal,  225 
iu  influenza,  106 

Peritoneum,  actinomycosis  of  the,  488 
symptoms,  490 
lesions  of  the,  in  influenza,  108 

Peritonitis,  influenzal,  191 

Pestis  bubonica,  327 
minor,  346 
siderans,  346 

Petechiae  in  influenza,  228,  230 

Pfeiffer's  influenza  bacillus,  64 

Phlebitis,  influenzal,  225 

Phlegmasia  alba  dolens  in  typhus  fever, 
288 

Placenta,  retained,  diagnosis  of,   from 
typhus  fever,  301 

Plague,  327 

synonyms,  327 ;  definition  and  his- 
tory, 327  ;  etiology,  330  ;  pathologi- 
cal anatomy,  335 ;  symptomatology, 
338 ;  complications  and  sequelae, 
344;  course,  345;  pestis  minor, 
346 ;     diagnosis,    846 ;     prognosis, 

347  ;   treatment,  848  ;    prophylaxis, 

348  ;  bibliography,  352 
Plague,  bacteriology,  331 

bibliography,  852 
blood  in,  837 
buboes  in,  886,  340 
cardiac  dilatation  in,  387 
circulatory  disturbances  in,  342 
complications,  344 
,         convalescence,  344 


Plague,  course,  845 

cutaneous  eruption  in,  341 

definition,  327 

delirium  in,  842 

diagnosis,  346 

diarrhoea  in,  342 

digestive  disturbances  in,  342 

duration,  345 

dyspncea  in,  343 

epidemics  of,  827 

etiology,  330 

exanthem  in,  341 

fever iu,  339 

glandular  enlargements  in,  336,  340 

headache  in,  341 

hemorrhages  in,  341 

hepatic  lesions  iu,  388,  343 

history,  827 

immunity,  artificial   334 

incubation,  338 

inoculation  of,  349 

intestinal  lesions  in,  337 

invasion,  339 

isolation  in,  351 

kidneys  in,  338 

Kitasato's  bacillus,  331 

liver  changes  in,  338,  843 

lymphatic  nodes  iu,  886,  340 

mesenteric  glands  in,  837 

mode  of  infection,  849 

morbidity  of,  347 

mortality,  347 

muscular  changes  in,  837 

nervous  system  in,  886,  841 

orrhotherapy,  348 

pathological  anatomy,  385 

pestis  minor,  346 

siderans,  845 
pneumonic,  345 
preventive  inoculation,  352 
prodromes,  389 
prognosis,  347 
prophylaxis,  348 

specific,  352 
pulse  in,  342 
rash  in,  841 
renal  changes  in,  838 
respiratory  lesions  in,  337 
septicaemic,  345 
sequelae,  344 
serum  treatment,  348 
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Plague,    splenic    enlargement    in,    338, 
343 
symptoms,  338 
synonyms,  327 
temperature  curve  in,  339 
treatment,  348 
urine  in,  343 
varieties  of,  338 
vertigo  in,  341 
Yersiu's  bacillus,  335 
Pleura,  diseases  of  the,  in  influenza,  171 
Pleurisy,  influenzal,  171 
Pneumonia,  broncho-,  see  Bronchopneu- 
monia 
catarrhal,  of  influenza,  127 
cellular,  in  influenza,  158 

streptococcal,  161 
circumscribed,  in  influenza,  167 
croupous,  in  influenza,  152 
diagnosis  of,  from  typhus  fever,  301 
diplococcal,  in  influenza,  152 
influenzal,  127 
cellular,  158 
chronic,  176 
croupous,  153 
diplococcal,  152 
frequency  of,  169 
lobar,  152 

mixed  forms  of,  147 
pathological  anatomy  of,  100 
streptococcal,  160 
without  bronchitis,  138 
in  foot-and-mouth  disease,  469 
in  plague,  345 
in  pyaemia,  595 
in  typhus  fever,  288,  291 
lobar,  in  influenza,  152 
lobular,  ia  influenza,  127 
in  plague,  345 
simulating  lobar,   in  influenza, 

101 
streptococcal,  161 
mixed  varieties  of,  in  influenza,  147 
I)atliological  anatomy  of  influenzal, 

100 
peculiar  forms  of,  complicating  in- 
fluenza, 166 
putrid,  in  influenza,  166 
repetens,  157 

streptococcal,  in  influenza,  160 
subsequens,  157 


Pneumonia,    wandering,    in    influenza, 
143 

Polioencephalitis,  influenzal,  208,  215 

Poliomyelitis,  influenzal,  215 

Polyneuritis,  influenzal,  199 

PoNFiCK,  Emil,  on  Actinomycosis,  475 

Poste,  la  petite,  27 

Post-mortem  wounds,  572,  597 

Pouls  instable  in  influenza,  115,  224 

Pruritus,  influenzal,  230 

Pseudorabies,  542 

Psychoses,  febrile,  in  influenza,  217 
influenzal,  215 
postfebrile,  in  influenza,  219 

Ptomains  in  the  causation  of  septicsemia, 
584,  588 

Puerperal  septicaemia,  580,  633,  see  i^- 
cemia  and  septiccemia 

Pulse  in  influenza,  114,  223 
in  plague,  342 
in  pyaemia,  595 
in  rabies,  541 
in  typhus  fever,  285 

Purpura,  diagnosis  of,  from  typhus  fe- 
ver, 300 

Pustule,  malignant,  449,   452,  see  An- 
thrax in  man 

Pyaemia  and  Septicaemia,  571 

definition,  571  ;  introduction,  571 ; 
history,  580  ;  etiology,  583  ;  symp- 
tomatology, 590  ;  varieties,  596  ;  di- 
agnosis, 599 ;  immunity  and  sus- 
ceptibility, 599  ;  prophylaxis,  605  ; 
treatment,  620;  toxicology,  635 

Pyaemia  and  septicaemia,   angioleucitis, 
587 
bacteriology,  583 
blood-washing  in,  628 
critical  days  in,  595 
definition,  571 
diagnosis,  599 
etiology,  583 
exanthem  in,  596,  628 
fever  in,  595 

gangrene  resulting  in,  584 
germicides  in  the  prevention  of,  609 
gloves  in  the  prevention  of,  572,  618 
history,  580 

hypoderraoclysis  in,  628 
immunity,  599 
introduction,  571 
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Pygemia  and  septicseinia,  lymphangitis, 
587 

symptoms,  593 

treatment,  632 
modes  of  infection,  573 
morbid  anatomy,  586 
orrbotherapy,  606.  631 
pneumonia  in,  595 
poisoning  by  germicides,  635 
prophylaxis,  604 
ptomains  in  the  causation  of,  584, 

588 
puerperal  septicaemia,  580 

treatment,  633 
pulse  in,  595 
pyaemia,  597 

symptoms,  595 
rash  in,  596,  628 
saprsemia,  598 

treatment,  635 
septicaemia,  596 
serum  treatment,  606,  631 
submersion  in  the  treatment  of,  632 
suppurative  fever,  595 
susceptibility  to,  599 

individual  variations  of,  579 
symptomatology,  590 

lymphangitis,  593 

pyaemia,  595 

sapraeraia,  598 

septicaemia,  596 
temperature  curve  in,  595 
toxicology,  635 

carbolic  acid,  635 

corrosive  sublimate,  636 

iodoform,  639 
treatment,  620 

lymphangitis,  632 

puerperal  septicaemia,  633 

sapraemia,  635 

serum,  606,  631 

preventive,  605 
turpentine    in    the    prevention  of, 

614 
varieties,  596 

various  results  of  so-called  blood- 
poisoning,  572 

Rabbit  septicaemia,  bacillus  of,  504 
diagnosis  of,  from  rabies,  507 
symptoms  of,  506 


Rabbits,  blood  of  rabic,  556 

rabies  in,  531 
Rabies,  497 

history,  497;   synonyms,  497-,   geo- 
graphical distribution,  499 ,  rabies 

in    animals,     500 ;    etiology,    503 

symptoms,  525  ;  rabies  in  man,  537 

pathology,     549 ;     diagnosis,    557 

treatment,  558  ;  bibliographical  ref- 
erences, 567 
Rabies,  animals  susceptible  to,  500 

association  with  other  diseases  possi- 
ble, 537 

attenuation  of  virus,  507,  517,  521, 
565 

bacteriology,  503 

bites  in  the  causation  of,  according 
to  their  character  and  seat,  518 

blood  in,  556 

bovine,  symptoms  of,  534 

brain  lesions  in,  552 

canine,  symijtoms  of,  525 

diagnosis,  557 

experimentally  confirmed,  510 
in  animals,   from  rabbit  septi- 
caemia., 507 

equine,  symptoms  of,  533 

etiology,  503 

character  and  seat  of  bites  in  re- 
lation to,  518 
fanciful  factors  in  the,  520 
intimate  cause  undiscovered  as 
yet,  503 

excited  stage,  538 

experiments  establishing  diagnosis 
of,  510 

false,  542 

fever  in,  541 

furious,  in  dogs,  525 

geographical  distribution,  499 

heat  in  its  effects  upon,  565 

history,  497 

human,  symptoms  of,  537 

hydrophobia  in,  538,  540 

immunization  in,  560 

in  animals,  500 

in  cats.  536 

in  cattle,  534 

incubation  of,  522 
in  man,  538 

in  dogs,  525 
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Rabies  in  fowls,  536 
iu  goats,  536 
in  liorses,  533 
iu  man,  537 
inoculation,  501 

preventive,  560 
in  rabbits,  531 
in  sheep,  536 
in  swine,  536 
in  wild  animals,  537 
medulla  oblongata  in,  552 
melancholic  stage,  538 
mode  of  conveyance  of,  516 
nervous  lesions  in,  552 

system  the  seat  of  the  virus  of, 
507 
orrhotherapy  of,  559 
paralytic,  in  dogs,  528 

in  man,  543 
Pasteur  method  of  treating,  560 
pathological  anatomy,  549 
in  man,  551 
in  the  dog,  550 
preventive  inoculations,  560 
prodromes,  538 
prognosis,  558 
prophylaxis,  559 
pseudo-,  542 
pulse  in,  541 
saliva  as  a  means  of  transmission, 

515 
seasons  in  relation  to,  499 
spinal-cord  lesions  in,  552 
stages  of,  538 
symptoms  of,  in  cats,  536 
in  cattle,  534 
in  dogs,  525 
in  fowls,  536 
in  goats,  536 
in  horses,  533 
in  man,  537 
in  rabbits,  531 
in  sheep,  536 
in  swine,  536 
in  wild  animals,  537 
synonyms,  497 
temperature  curve  in,  541 
transmi9si])ility  of,  from  man  to  tli( 

lower  animals,  508 
treatment,  558 

preventive,  559 


Rabies,   trephining   preliminaiy  to  ex- 
perimental inoculation,  501 
virus  of,  507 

attenuation   of,    507,    517,    521, 

565 
preservation  of,  522 
Rage,  497,  see  Raines 
Rag-sorters'  disease,  s,eG  Anthrax  in  man 
Rales  in  influenzal  bronchopneumonia, 
134 
in  influenzal  pneumonia,  139 
Rash  of  foot-and-mouth  disease,  469 
of  influenza,  228 
of  plague,  341 
of  pyaemia,  596 
of  septica?mia,  628 
of  typhus  fever,  285 
Ray  fungus,  cultures  of,  483 

distribution  of    the,   in  the  body, 

485 
modes  of  entrance  of  the,  485 
natural  history  of  the,  480 
Relapsing  fever,  diagnosis  of,  from  ty- 
phus fever,  298 
Remittent  fever,  diagnosis  of,  from  ty- 
phus fever,  299 
Respiratory  tract,  actinomycosis  of  the, 
487 
symptoms,  489 
infection  of  glanders  through  the, 

380 
lesions  of  the,  in  influenza,  99 
in  plague,  337 
in  typhus  fever,  273 
symptoms  referable  to  the,  in  influ- 
enza, 117 
in  plague,  343 
in  typhus  fever,  288 
Retina,   affections  of  the,  in  influenza, 

238 
Rotz,  355 

Saliva,  transmission  of  rabies  in  the, 

515 
Sapraemia,  598 

treatment,  635 
Satyriasis  in  rabies,  539 
Schafhusten,    a  synonym  of  influenza, 

121 
Seasons  iu  relation  to  rabies,  499 
to  typhus  fever,  270 
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Septicaemia,  571,  see  Pymmia  and  septi- 
cwmia 
in  rabbits,  bacillus  of,  504 

diagnosis  of,  from  rabies,  507 
symptoms  of,  506 
plague,  845 
Serpent     jioisons,     immunity     acquired 

against,  603 
Serum,  antistreptococcic,  631 
Serum  treatment  of  plague,  348 
of  pyaemia,  606,  631 
of  rabies,  559 
of  snake  poisoning,  603 
of  typhus  fever,  308 
Sex  in  relation  to  typhus  fever,  269,  303 
Sexual  appetite  increased  in  rabies,  539 
Sheep,  foot-and-mouth  disease  in,  461 

rabies  in,  536 
Singultus,  influenzal,  198 
Skin,  actinomycosis  of  the,  488 
symptoms,  491 
infection  of  man  by  anthrax  through 

the,  440 
invasion  of    anthrax    through   the, 

434 
lesions  of  the,  in  glanders,  394 
in  influenza,  228 
Sleeping  sickness,  influenzal,  197 
Snake      poison,      immunity      acquired 

against,  603 
Social  position  in  relation  to  typhus  fe- 
ver, 270,  304 
Somnolence  in  influenza,  197 
Spasms,  influenzal,  198 

rabic,  539 
Spinat  cord,  influenzal  affections  of  the, 
214 
lesions  of  the,  in  influenza,  110 
in  rabies,  552 
Spirochseta  exanthematica,  266 
Spleen,  enlargement  of  the,  in  influenza, 
112,  190 
in  plague,  338,  343 
lesions  of  the,  in  glanders,  395 
Sputum  of  actinomycosis  of  the  lungs, 
490 
of  influenza,  65,  122 
of  influenzal  bronchopneumonia,  136 
Staphylococcus  epidermidis  albus,  role 
of,  in  wound  infection,  616 
pyogenes,  in  pyaemia,  583 


Stercorsemia,  diagnosis  of,  from  typhus 

fever,  301 
Stomach,  influenzal  disturbances  of  the, 
183 
lesions  of  the,  in  influenza,  107 
in  typhus  fever,  274 
Stomatitis,  diagnosis  of,  from  foot-and- 
mouth  disease,  471 
in  foot-and-mouth  disease,  469 
in  influenza,  108 
Stupor  in  typhus  fever,  286 

treatment,  316 
Sublimate,  see  Corrosive  sublimate 
Suppurative  fever,  see  Pycemia  and  ae/p- 

ticmmia 
Sweating  in  influenza,  230 
Swine,  foot-and-mouth  disease  in,  461 

rabies  in,  536 
Syncope  in  influenza,  114,  115,  196 
Syphilis,   diagnosis  of,   from  foot-and- 
mouth  disease,  471 

Tabardillo,  see  Typhus  fever 
Tac,  le,  9 

Temperature  curve  in  actinomycosis,  490 
in  foot-and-mouth  disease,  468 
in  influenza,  113 

in  influenzal  bronchopneumonia,  135 
in  plague,  339 
in  pyaemia,  595 
in  rabies,  541 
in  typhus  fever,  279 

regulation  of  the,  319 
Testicles,  lesions  of  the,  in  glanders,  395 
Tetanus,  diagnosis  of,  from  rabies,  558 
Thrombosis  in  influenza,  225 

in  typhus  fever,  288 
Tifo,  see  TypTius fever 
Tonawasches  Fieber,  10 
Tongue,   affection   of  the,  in  foot-and- 
mouth  disease,  469 
appearance    of    the,    in    influenza, 
183 
Tonsils,    involvement  of  the,   in  influ- 
enza, 112 
Toxaemia,  597,  see  Pyaemia  and  sepiiae- 

mia 
Trachea,  lesions  of  the.  in  glanders,  386 
symptoms  of  influenza  referable  to 
the,  120 
Tubercles  in  glanders,  377,  384,  391 
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Tuberculosis,  pulmonary,  following  in- 
fluenza, 178 
persistence  of  influenza  in  suf- 
ferers from,  177 
Turpentine  In  wound  treatment,  614 
Typhoid  fever,    diagnosis  of,   from  ty- 
phus fever,  374 
influenza  simulating,  186 
orrhodiagnosis  of,  297 
T3rplius  fever,  253 

synonyms,   253 ;    history,   253 ;   eti- 
ology,  255 ;    pathological  anatomy, 
273;    incubation,    275;    symptoms, 
376 ;  course  and  duration,  289 ;    va- 
rieties,    290 ;     complications,     391  ; 
termination,    292 ;    diagnosis,    293 ; 
prognosis,    302  ;    prophylaxis,   306  ; 
treatment,  308  ;  bibliographical  ref- 
erences, 323 
Typhus  fever,  adynamic,  290 
treatment,  318 
age  in  relation  to,  269 

in  relation  to  the  prognosis  of, 
303 
alcohol  in  the  treatment  of,  318 
alcoholism  in  relation  to  the  prog- 
nosis of,  304 
ataxic,  290 
ataxo-adynamic,  290 
autochthonous  theory  of,  263 
bacteriology,  266 
blood  in,  274 
bovine,  microbe  in,  266 
cardiac  lesions  in,  273 
causes,  255 

secondary,  269 
chill  of  invasion,  278 
chilling  of  the  surface  as  an  occa- 
sional cause,  271 
circulatory  complications  in,  291 

symptoms  of,  287 
clinical  picture  of,  276 
cold  in  the  treatment  of,  320 
complications,  291 
constipation  in,  287 

treatment,  313 
contagiousness  of,  255 
convalescence,  management  of,  333 
course,  289 

cutaneous  symptoms  of,  385 
delirium  in,  387 
Vr,L    XV.— 42 


Typhus  fever,   delirium   in,  treatment, 
315 

desquamation  following,  286 

diagnosis,  393 

from  delirium  tremens,  300 
from  encephalitis,  300 
from  malarial  fever,  399 
from  measles,  300 
from  meningitis,  300 
from  pneumonia,  301 
from  purpura,  300 
from  relapsing  fever,  398 
from  remittent  fever,  399 
from  retained  placenta,  301 
from  stercoraemia,  301 
from  typhoid  fever,  294 
from  uraemia,  301 
from  yellow  fever,  399 

diarrhoea  in,  287 

diet  in,  312 

digestive  disturbances  in,  287 

duration,  289 

endemic  homes  of,  266 

epidemics  of,  253 

epistaxis  in,  379,  391,  394 

etiology,  355 

exanthem,  385 

fever  in,  379 

treatment,  319 

fomites  as  agents  of  infection,  359 

gangrene  in,  388,  391,  393 

geographical  distribution,  366 

headache  in,  378 
treatment,  314 

heart  lesions  in,  373 

heart  symptoms  in,  387 

hemorrhage  in,  379,  385,  391 

history,  253 

hydrotherapy  in,  330 

immunity   following  an  attack  not 
absolute,  270 

in  cattle,  microbe  of,  266 

incubation,  275 

inflammatory,  390 

insomnia  in,  386 
treatment,  315 

intestines  in,  374 

invasion,  376,  378 

isolation  in,  306 

kidneys  in,  888 

stimulation  of  the,  314,  317 
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Typhus  fever,  lesions  of,  272 
mesenteric  glands  in,  275 
meteorism  in,  287 

treatment,  314 
myocarditis  in,  287 
nervous  symptoms,  286 
nervous  system  in,  273 
noma  complicating,  291 
odor  of,  277,  296 
orrhotherapy  in,  308 
otitis  in,  293 
parotitis  in,  292 
pathological  anatomy,  272 

blood,  274 

circulatory  system,  274 

heart,  273 

intestines,  274 

mesenteric  glands,  275 

nervous  system,  273 

respiratory  system,  273 

stomach,  274 
phlebitis  complicating,  291 
phlegmasia  alba  dolens  in,  288 
pneumonia  in,  288,  291 
prognosis,  302 
prophylaxis,  306 
pulse  in,  285 
renal  symptoms  in,  288 

treatment,  314,  317 
respiratory  complications  in,  291 

lesions  in,  273 

symptoms  in,  288 
seasons  in  relation  to,  270 
sex  in  relation  to,  269 

in  relation  to  the  prognosis  of, 
303 
social    position    in   relation   to  the 

prognosis  of,  304 
stomach  in,  274 
stupor  in,  286 

treatment,  316 
symptoms,  276 

initial,  276 


Typhus  fever,  symptoms,  nervous,  286 
synonyms,  253 
temperature  curve  in,  279 

regulation  of  the,  319 
termination,  293 
thrombosis  in,  288 
treatment,  308 

alcohol  in,  318 

baths,  330 

of  the  fever,  319 

preventive,  306 

serum,  308 
urine  in,  289 
varieties  of,  290 
vertigo  in,  286 
vesical Tiistention  in,  277 

treatment,  314 

Ulceus  in  glanders,  384 

Uraemia,  diagnosis  of,  from  typhus  fever, 

301 
Urine  in  plague,  343 

in  typhus  fever,  289 
Urticaria  in  influenza,  329 

Vertigo,  influenzal,  195 

in  plague,  341 

in  typhus  fever,  286 
Vomiting  in  influenza,  184 

Wasserscheu,  497,  see  Rabies 
Water,  dread  of,  in  rabies,  538,  540 
Wool  sorters'    disease,    see  Anthrax   in 

man 
Wound  infection,  see  Pycemia  and  septi- 
cemia 

Yellow  fever,  diagnosis  of,  from  ty- 
phus fever,  299 

Zamparina,  29 

Zoster  in  influenza,  229 
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